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Helle B. Andersen


From: Chris Thompson [chris.thompson@EILTD.net]
Sent: Monday, August 07, 2006 9:30 AM
To: Jeff Baker; Ron Gouguet
Cc: Robert.Neely@noaa.gov; Helle B. Andersen; matt_mesa@usgs.gov; Mary.Moser@noaa.gov; 


Stan Van De Wetering; Tom Downey; Rose Longoria; Jennifer Peterson; Jeremy Buck; 
KEPLER Rick J; joe goulet; Taku Fuji; Matt Luxon


Subject: RE: Phase 3a Design Issues: Source Options: Ammocoete testing


Hi Jeff, 
 
Good point regarding ID of lamprey ammocoetes (brook vs Pacific).  I hadn't thought about 
that in the context of catching ammocoetes in the field for lab toxicity testing.  Here are 
some relevant references: 
 
Bayer, J.M., M.H. Meeuwig, and J.G. Seelye.  2001.  Identification of larval Pacific lampreys 
(Lampetra tridentata), river lampreys (L. 
ayresi), and western brook lampreys (L. richardsoni) and thermal requirements of early life 
history stages of lampreys.  2000 Annual Report to Bonneville Power Administration, Portland, 
OR.  Project Number 2000‐029, Contract Number 00AI23249; DOE/BP‐00000013‐1.  
 
Meeuwig, M.H., J.M. Bayer, and R.A. Reiche. 2004. Identification of larval Pacific lampreys 
(Lampetra tridentata), river lampreys (L. 
ayresi), and western brook lampreys (L. richardsoni) and thermal requirements of early life 
history stages of lampreys.  Amended Final Report 2002‐2004 to Bonneville Power 
Administration, Portland, OR. 
Project Number 2000‐029, Contract Number 00AI23249; DOE/BP‐00004695‐4.  
 
PAPERS IN THE MEEUWIG ET AL. (2004) report above include the following: 
 
Meeuwig, M.H., J.M. Bayer, and R.A. Reiche. 2004. Evaluation of color patterns for 
identification of larval Pacific lamprey (Lampreta 
tridentata) and western brook lamprey (L. richardsoni) from the Columbia River.  Pages 12‐29 
in Meeuwig, M.H., J.M. Bayer, and R.A. Reiche. 2004. 
Identification of larval Pacific lampreys (Lampetra tridentata), river lampreys (L. ayresi), 
and western brook lampreys (L. richardsoni) and thermal requirements of early life history 
stages of lampreys.  Amended Final Report 2002‐2004 to Bonneville Power Administration, 
Portland, OR. 
Project Number 2000‐029, Contract Number 00AI23249; DOE/BP‐00004695‐4. 
[Filename = Meeuwig et al. 2004 Larval lamprey ID and Thermal reqs. 
report 2002‐2004.pdf]. 
 
Meeuwig, M.H., J.M. Bayer, and R.A. Reiche. 2004. Morphometric discrimination of early life 
stage Pacific lampreys (Lampreta 
tridentata) and western brook lampreys (L. richardsoni) from the Columbia River. Pages 30‐60 
in Meeuwig, M.H., J.M. Bayer, and R.A. 
Reiche. 2004. Identification of larval Pacific lampreys (Lampetra tridentata), river lampreys 
(L. ayresi), and western brook lampreys (L. 
richardsoni) and thermal requirements of early life history stages of lampreys.  Amended 
Final Report 2002‐2004 to Bonneville Power Administration, Portland, OR.  Project Number 
2000‐029, Contract Number 00AI23249; DOE/BP‐00004695‐4. [Filename = Meeuwig et al. 2004 
Larval lamprey ID and Thermal reqs. report 2002‐2004.pdf]. 
 
Meeuwig, M.H., J.M. Bayer, and R.A. Reiche. 2004. River lampreys (Lampreta ayresi) in the 
Columbia River Basin. Pages 84‐95 in Meeuwig, M.H., J.M. Bayer, and R.A. Reiche. 2004. 
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Identification of larval Pacific lampreys (Lampetra tridentata), river lampreys (L. ayresi), 
and western brook lampreys (L. richardsoni) and thermal requirements of early life history 
stages of lampreys.  Amended Final Report 2002‐2004 to Bonneville Power Administration, 
Portland, OR.  Project Number 2000‐029, Contract Number 00AI23249; DOE/BP‐00004695‐4. 
[Filename = Meeuwig et al. 2004 Larval lamprey ID and Thermal reqs. report 2002‐2004.pdf]. 
 
PRELIMINARY FINDINGS TO THE ABOVE REPORTS ARE AS FOLLOWS: 
 
Meeuwig, M.H., J.M. Bayer, and J.G. Seelye. 2002. Identification of larval Pacific lampreys 
(Lampetra tridentata), river lampreys (L. 
ayresi), and western brook lampreys (L. richardsoni) and thermal requirements of early life 
history stages of lampreys.  2001 Annual Report to Bonneville Power Administration, Portland, 
OR.  Project Number 2000‐029, Contract Number 00AI23249; DOE/BP‐00004695‐1. [filename = 
Meeuwig et al. 2002 Larval lamprey ID and Thermal reqs. report 2001.pdf]. 
 
Meeuwig, M.H., J.M. Bayer, and J.G. Seelye. 2003. Identification of larval Pacific lampreys 
(Lampetra tridentata), river lampreys (L. 
ayresi), and western brook lampreys (L. richardsoni) and thermal requirements of early life 
history stages of lampreys.  2002 Annual Report to Bonneville Power Administration, Portland, 
OR.  Project Number 2000‐029, Contract Number 00AI23249; DOE/BP‐00004695‐2. [filename = 
Meeuwig et al. 2003 Larval lamprey ID and Thermal reqs. report 2002] 
 
Meeuwig, M.H., J.M. Bayer, and J.G. Seelye. 2004. Identification of larval Pacific lampreys 
(Lampetra tridentata), river lampreys (L. 
ayresi), and western brook lampreys (L. richardsoni) and thermal requirements of early life 
history stages of lampreys.  2002‐2003 Annual Report to Bonneville Power Administration, 
Portland, OR.  Project Number 2000‐029, Contract Number 00AI23249; DOE/BP‐00004695‐3. 
[Filename = Meeuwig et al. 2004 Larval lamprey ID and Thermal reqs. report 2002‐2003.pdf]. 
 
Here's one additional, but older citation that is likely out‐dated by Meeuwig et al's work 
above. 
 
Richards, J.E., R.J. Beamish, and F.W.H. Beamish. 1982. Descriptions and keys for ammocoetes 
of lampreys from British Columbia, Canada. Can. J. 
Fish. Aquat. Sci. 39:1484‐1495. [Abstract: The authors provide new data to compliment and 
update previously published diagnostics for taxonomy of four types of larval lampreys found 
in streams of British Columbia. 
Diagnostics were verified through rearing ammocoetes through metamorphosis to identifiable 
adults.]. 
 
I have hardcopies and/or pdf files of all of these papers, and am glad to supply any/all of 
you with them.  I'll look these refs over myself to assess (1) what the distribution is of 
river vs. Pacific lamprey,(2) what the methods/criteria are for distiguishing the species as 
ammocoetes/macropthalmia, and (3) how difficult ID'ing these critters may be.   
 
Any thoughts from anyone else? 
 
Thanks Jeff. 
 
Best regards, 
 
Chris 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Jeff Baker [mailto:Jeff.Baker@grandronde.org] 
Sent: Friday, August 04, 2006 3:30 PM 
To: Ron Gouguet; Chris Thompson 
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Cc: Robert.Neely@noaa.gov; Helle B. Andersen; matt_mesa@usgs.gov; Mary.Moser@noaa.gov; Stan 
Van De Wetering; Tom Downey; Rose Longoria; Jennifer Peterson; Jeremy Buck; KEPLER Rick J; 
joe goulet; Taku Fuji; Matt Luxon (Windward) 
Subject: RE: Phase 3a Design Issues: Source Options: Ammocoete testing 
 
Ron, Chris, and all, 
 
This is interesting discussion.  Considering lab vs. wild ammoceotes:  
Are we able to distinguish with certainty between Pacific and brook lamprey ammoceotes?  USGS 
was working on identification I believe.  Wild caught ammoceotes could be either species. 
 
Size (age) classes could be selected from wild caught ammoceotes if necessary.  Lab reared 
ammoceotes would obviously be the same age class. 
 
Pacific lamprey appear to use most tributaries in the Willamette so finding them should not 
be difficult.  More difficult might be making sure they are upstream of potential pollution 
sources. 
 
Jeff 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Ron Gouguet [mailto:Ron.Gouguet@noaa.gov] 
Sent: Friday, August 04, 2006 10:11 AM 
To: Chris Thompson 
Cc: Robert.Neely@noaa.gov; Helle B. Andersen; matt_mesa@usgs.gov; Mary.Moser@noaa.gov; Stan 
Van De Wetering; Tom Downey; Jeff Baker; Rose Longoria; Jennifer Peterson; Jeremy Buck; 
KEPLER Rick J; joe goulet; Taku Fuji; Matt Luxon (Windward) 
Subject: Phase 3a Design Issues: Source Options: Ammocoete testing 
 
Hey man ‐ 
 
The last point cuts two ways...   Having genetically diverse stock  
presents a possibility of variable sensitivity thus we test over a 'broader range of 
genetically related sensitivity' if it exists & we could detect it, with wild caught larvae.  
On one hand that's good.  
 
But for toxicity testing we may want a single 'genotype', but we'll be  
hard pressed to get it.   If that were possible, we might could factor  
out the 'genetic' component, if it exists & we could detect it.  
 
If we catch 20 females & 10 males & breed them, we have a hi chance that 
 
we get a pretty diverse brood stock in any case taken from a migratory  
choke point for the Willamette River Stock.   We'd be sampling late in  
the season (I think August‐September is late) so may be some  
fractionation of the stocks due to that (?).   Lab rearing rought time  
line would involve holding these fish for a year & breeding maybe next June (2007) ‐ 6 month 
old 2‐3 inch ammocoetes could be available January 
 
2008 (if the eggs don't take too long to hatch?).  No idea as to what 'production' could be & 
how that might affect decisions on power, etc for the tox testing design (see below). 
 
Wild caught may be practicable & probably could work, but there are some 
 
sticky details to work out.   If we could get (following up on what  
Helle said) 200 larvae each mainstem from maybe the Siletz, Salmon, Mary's & Lower Clakamas 
and/or other suitable rivers, wit local fishery managers approval.  
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Effort might be:  I crew, 1 day on each river maybe could produce 200 fish (Rough RWC 
estimate, with fisherman's luck?).  
 
So for 2000 fish  maybe 10 crew days ( from 10 river 'mainstems' , if there are 10). 
 
Not sure how many total ammocoetes might be required, but depends on something like:  
(number of chemicals tested) X (the number of dilutions) X (number of 
replicates) X (number of individuals / replicate) so picking some numbers that were bounced 
around during previous SL meetings just for scale 
 
15 chemicals X 5 dilutions  X 10 replicates  X 5 individuals per replicate = 3750 ammocoetes 
 
10 chemicals X 3 dilutions  X 8  replicates  X 5 individuals per replicate = 1200 ammocoetes 
 
Also, we need to determine if the experiment will compare toxicity to know sensitive 
endpoints vs establish water LC50 (Acute & Chronic?) 
 
Design Issues, We got 'em! 
Whe need to get to work! 
Ron 
 
Chris Thompson wrote: 
> Hi Ron, 
> 
> Interesting info....most of which you kindly told me over the phone a  
> few days ago.  A few other questions come to mind: 
> 
> 1.  An obvious question is whether the LWG has a preference for using  
> ammocoetes caught in the field vs. ammocoetes raised in the lab.  If,  
> for example, the LWG is concerned that ammocoetes in the field may 
have 
> been exposed to contaminants prior to capture, and thus potentially 
more 
> sensitive to subsequent exposure to chemicals in the lab, they may  
> prefer lab‐reared ammocoetes.  In any event, we'd better have  
> discussions with them and make sure that we are on the same page. 
> Similarly, do the trustees have a preference?  As you pointed out 
during 
> our phone conversation Ron, there are two definite negative 
consequences 
> to usinglab‐reared ammocoetes:  (1) the process of rearing ammocoetes  
> will significantly delay testing, and (2) because lab‐reared 
ammocoetes 
> will come from a relatively small number of females (compared to the  
> number of females from which ammocoetes in the field would be 
derived), 
> these ammocoetes may not accurately reflect the mean sensitivity of  
> ammocoetes in the entire population. 
> 
> Any thoughts?? 
> 
> Thanks, 
> 
> Chris 
> 
> ‐‐‐‐‐Original Message‐‐‐‐‐ 
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> From: Ron Gouguet [mailto:Ron.Gouguet@noaa.gov] 
> Sent: Thursday, August 03, 2006 12:46 PM 
> To: Robert.Neely@noaa.gov 
> Cc: Helle B. Andersen; matt_mesa@usgs.gov; Mary.Moser@noaa.gov; Stan 
Van 
> De Wetering; Chris Thompson; 'Tom Downey'; Jeff Baker; Rose Longoria;  
> Jennifer Peterson; Jeremy Buck; 'KEPLER Rick J' 
> Subject: Source Options: Ammocoete testing 
> 
> In the discussions leading to workplan development for the 3a lamprey  
> efforts, I hear a questions of ammocoete sources for the toxicity 
> sensitivity comparison came up.   I asked around to several of y'all & 
 
> this is what I think we know. 
> **** 
> I f we want the option of wild catching ammocoetes for our test 
subjects 
> I spoke to Stan on Monday about .  He said that he's seen 1000  
> ammocoetes caught in a few hours in one location, other times less 500 
 
> not uncommon.   He suggested the lower Clacamas River or maybe Mary's  
> River as potential sources.   
> 
> Stan's got a PhD student that can participate in the capture events 
with 
> 
> us (QA/QC).  The Project would need to pay expenses (stipend & etc). 
 
> Me, (others) I'd like to participate as well.    We might consider 
using 
> 
> the hooded shocker/sucker in the Pilot to capture the maybe  
> 500‐1000‐2000 (?) ammocoetes over a 4 day period (?) if that's doable. 
 
> 
> Also, we need to make sure everyone is OK with sacrificing the number 
of 
> fish end up using ‐ recognizing this work will help better understand  
> toxic effects to lamprey as a species might help folks accept the 
loss. 
> 
> We'd want to get out into the field as soon as possible but not later  
> than mid ‐ October, when cold water reduces the catchability of  
> ammocoetes in their rearing areas.  Arrangements would need to be in  
> place to transport & hold/acclimate test animals.  Matt said they had  
> good results rearing on yeast cell suspensions. 
> **** 
> I f we want the option of squeezing fish (captive breeding & rearing 
to 
> a 6 mo old ammocoete) Talked to Matt, Monday too... 
> 
> We need to capture, in the next 2 months  ~ 20 female & ~ 10 male  
> immigrating adults at Willamette Falls.   They would need to be held 
for 
> 
> a ~ year in 2 'Living Stream" systems (15 fish ea) @ Cook Lab (?) 
until  
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> they reach sexual maturity.   The fish would be stripped & spawned &  
> could be grown out to a specified age/size (6 mo ~ 2‐3 inches).    
> Support funding would have to be arranged.   Right now the equipment 
is  
> @ Cook, but in storage.  Catching & Holding the 30 fish is a critical  
> path item if the 'hatchery option' is to be considered viable.  We 
could 
> have fish of similar genetics & age for tox testing 18 ‐ 24 months 
from 
> now. 
> **** 
> 
> 
> We might consider some size 'slots' to reduce variability some or 
maybe 
> we want the range?  
> 
> 
> Robert.Neely wrote: 
>    
>> Hey Helle, 
>> 
>> After hearing from you that the USGS apparently doesn't have the  
>> ability to rear ammocoetes in a lab setting, I was somewhat puzzled  
>> because I was pretty sure I remembered hearing information to the  
>> contrary sometime back. The working assumption on our part, in terms  
>> of study feasibility, was that the means for rearing and testing  
>> sufficient numbers of ammocoetes would be available via the GS. I  
>> spoke with Ron Gouguet who subsequently forwarded me the message 
below 
>>      
> 
>    
>> from Matt Mesa outlining the GS capabilities. So either something has 
 
>> changed or there's been a miscommunication somewhere along the line.  
>> In any case, let's see if we can all get on the same page. I'm happy  
>> to set up a call and hopefully get you and Matt and Ron and I on the  
>> phone. 
>> 
>> Thanks, 
>> 
>> ‐R 
>> 
>> Subject: 
>> Info on lamprey culture 
>> From: 
>> Matthew G Mesa <matt_mesa@usgs.gov> 
>> Date: 
>> Fri, 24 Feb 2006 07:43:38 ‐0800 
>> 
>> To: 
>> Ron.Gouguet@noaa.gov 
>> 
>> 
>> Ron 
>> 
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>> I recieved a message from Dave Lentz regarding info needs for 
>>      
> culturing 
>    
>> lampreys and COPECS.  Our laboratory has considerable experience  
>> culturing lampreys.  We conducted studies on the early life history  
>> and larval identification of lampreys and successfully spawned fish,  
>> hatched eggs, and reared juveniles.  We were not successful, however, 
 
>> in getting many fish to metamorphose.  Although I was not involved in 
 
>> this work specifically, 
 
>> I am 
>> head of our lamprey team now and know and worked with the folks who  
>> actually did the work.  All of the equipment and methods are still  
>> here.  I recently put together a one page proposal idea for CRITFC  
>> regarding a lamprey culture facility for research purposes.  I don't  
>> know where 
it 
>>      
> 
>    
>> will 
>> go, but I've attached it below. 
>> 
>> The topics of lamprey culture and COPECS are research directions that 
>>      
> we 
>    
>> would be interested in.  Please keep us informed on this issue. 
>> 
>> Cheers 
>> 
>> Matt 
>> ************************************************ 
>> Matthew G. Mesa, Ph.D. 
>> Research Fisheries Biologist 
>> U. S. Geological Survey 
>> Columbia River Research Laboratory 
>> 5501A Cook‐Underwood Road 
>> Cook, WA  98605 
>> COM: (509) 538‐2299, ext. 246 
>> FAX: (509) 538‐2843 
>> matt_mesa@usgs.gov 
>> 
>> (See attached file: Devlopment of an experimental aquaculture 
facility 
>>      
> 
>    
>> for 
>> lampreys.doc) 
>> 
>>      
> 
> 
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Helle B. Andersen


From: Chris Thompson [chris.thompson@EILTD.net]
Sent: Thursday, August 10, 2006 12:17 PM
To: Helle B. Andersen
Subject: RE: requesting PDFs of references


You're very welcome Helle.  I'm planning on getting the Richards et al. (1982) ref today or tomorrow and should be able to 
scan it into a pdf and send it to you by tomorrow or early next week. 
  
Cheers, 
  
Chris 
 


From: Helle B. Andersen [mailto:helleb@windwardenv.com]  
Sent: Wednesday, August 09, 2006 5:01 PM 
To: Chris Thompson 
Subject: RE: requesting PDFs of references 


Chris, 
Thanks a lot for the two references. 
Helle 
 


From: Chris Thompson [mailto:chris.thompson@EILTD.net]  
Sent: Wednesday, August 09, 2006 4:37 PM 
To: Helle B. Andersen 
Cc: Matt Luxon; Lisa Saban 
Subject: RE: requesting PDFs of references 
 
Hi Helle, 
  
I'll get the pdf files together and send them to you.  I have not read them myself yet; so, I have no idea whether it will be 
feasible or not to distinguish brook frm Pacific lamprey ammocoetes in the field or lab.  As you suggest, however, I think it 
will be difficult at best, and perhaps impossible. 
  
Best, 
  
Chris 
 


From: Helle B. Andersen [mailto:helleb@windwardenv.com]  
Sent: Wednesday, August 09, 2006 10:01 AM 
To: Chris Thompson 
Cc: Matt Luxon; Lisa Saban 
Subject: requesting PDFs of references 


Chris, 
In you last e-mail (Monday 8/7) about identifying lamprey ammocoetes you offered to send pdfs of all the papers you 
listed if requested. We would like to have the pdfs of these documents for our reference. All the fishery biologists that we 
have talked with say that it is not possible to identify ammocoetes collected in the field, however, if there is a way it 
certainly would make everything so much easier. 
Thanks Helle 
 
Helle B. Andersen 
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Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
  
Direct Line (206) 577-1287 
Phone (206) 378-1364 
Fax (206) 217-0089 
hellea@windwardenv.com 
  
This communication is made under the framework of the LWG Participation Agreement and in the parties' common interests in meeting LWG member obligations
under the Administrative Order on Consent and in anticipation of litigation concerning liability for the Portland Harbor Superfund site. This communication is 
intended and believed by the parties to be part of an ongoing and joint effort to develop and maintain a common legal strategy and contains strategies, work 
product and legal advice within the "common interest" extension of the attorney-client privilege and the work product doctrine. This communication may include 
attorney-client communications. With respect to communications by private LWG members to public members, those communications are with the expectation 
that they will be kept confidential by the public entities. The information is intended to be for the use of the individual or entity named above. If you are not the 
intended recipient, please be aware that any disclosure, copying, distribution or use of the contents of this information is prohibited. If you have received this 
electronic transmission in error, please notify us by electronic mail at hellea@windwardenv.com. 


 







 


 


 
August 29, 2006 


 
Mr. Jim McKenna 
Port of Portland & Co-Chairman, Lower Willamette Group 
121 NW Everett 
Portland, Oregon 07209 
 
Mr. Robert Wyatt 
Northwest Natural & Co-Chairman, Lower Willamette Group 
220 Northwest Second Avenue     
Portland, Oregon 97209 
 
Re: Portland Harbor RI/FS 
 Round 3 Data Gaps – Lamprey and Sturgeon 
            
Dear Mr. McKenna and Mr. Wyatt: 
 
 The purpose of this letter is to provide direction on the Round 3A sampling approach to 
address lamprey and sturgeon data needs for the Portland Harbor RI/FS and the screening level 
evaluation of these species for the ecological risk assessment.  EPA provided an initial 
description of lamprey and sturgeon data needs in our December 2, 2005 letter regarding Round 
3 Data Gaps, and additional details in the February 17, 2006 Scope of Work.  This letter 
supplements EPA's Data Gaps letter and February 17th Scope of Work and provides general 
direction for the LWG to use in the preparation of field sampling plans, data collection, and 
evaluation of the data.   
 
 As stated in the LWG’s letter dated June 2, 2006 letter to Erin Madden, Chip Humphrey 
and Eric Blischke, all parties acknowledge that there are data gaps with respect to our 
understanding of risks to lamprey and sturgeon within the Harbor.  The LWG’s letter included a 
proposal to move forward with some specific studies under “Need to Develop Round 3 Lamprey 
and Sturgeon Work Plans” (pages 3 and 4).  EPA generally agrees with the LWG’s lamprey and 
sturgeon studies proposed in your June 2nd letter.  We also have determined that sub-adult and 
adult lamprey and adult sturgeon studies are not necessary for the RI/FS at this time.  However, 
as noted in the LWG’s letter, the proposed lamprey and sturgeon studies are for Round 3A and 
there could be additional data needs that cannot be determined until the Round 3A lamprey and 
sturgeon study results are collected and evaluated.   
 
 It is our understanding that the LWG is already moving forward with preparation of the 
field sampling plans for this work.  The LWG should prepare field sampling plans consistent 
with the tasks described below.   
   







 


 


 
Pacific Lamprey 


 
• Collect ammocoetes from the Portland Harbor study areas, and perform chemical analysis 


on the whole body tissues.   Collection of lamprey ammocoetes within Portland Harbor 
and agreed upon upstream and reference areas should be conducted using the deepwater 
electro-shocking technique that has been used in the Great Lakes, or other sampling 
methods as appropriate.  Results of the measured tissue residues in ammocoetes should 
be compared to whole body tissue based toxicity reference values as a screening level 
evaluation of ecological risk. 
 


• Collect live ammocoetes from a relatively uncontaminated area.  If sufficient live 
ammocoetes can be collected, perform water column toxicity tests to evaluate the 
sensitivity of lamprey to contaminants to the sensitivity of other fish species.  It is 
envisioned that a series of 96-hour LC50 test on a small set of chemicals will be 
performed.  The number of chemicals that can be tested may ultimately depend on the 
number of ammocoetes that the resource agencies will allow to be captured from the 
field. The relative sensitivity of lamprey ammocoetes compared to other species for 
which toxicity data exists can be readily evaluated by generating a species sensitivity 
distribution (SSD) from available existing LC50 data for other species exposed to a given 
chemical.  This approach will also generate confidence limits around the estimated LC50 
value to permits hypothesis testing as to whether or not proposed TRVs are expected to 
be protective of lamprey ammocoetes. 


 
White Sturgeon 


 
• Collect sub-adult (i.e. non-breeding) whole body tissue samples from the lower 


Willamette River within the study area.  Compare measured tissue residues in the 
sturgeon to whole body tissue based toxicity reference values as a screening level 
evaluation of ecological risk.  


 
 Objectives for the above studies are attached.  In addition to the data collection and 
evaluation steps described above, the ecological risk screening will also include comparing 
measured contaminant concentrations in Willamette River surface water to water quality criteria 
for aquatic life or other water column toxicity reference values.   
  
 Please note that although EPA and LWG appear to be in general agreement on the studies 
described above, there are a number of details that still need to be worked out.  It is critical that 
the LWG consult with EPA and its partners during preparation of these field sampling plans to 
ensure that the sampling plans can be reviewed and approved to allow the data collection to 
begin this fall.  We look forward to working with the LWG to finalize the sampling plans and 
start this important field work.   
   
 If you have any questions, please call Chip Humphrey at (503) 326-2678 or Eric Blischke 
at (503) 326-4006.  All legal inquiries should be directed to Lori Cora at (206) 553-1115. 
 
     







 


 


 
 


Sincerely, 
 
 
 
 
      Chip Humphrey 
      Eric Blischke 
      Remedial Project Managers 
  
  
cc: Greg Ulirsch, ATSDR 
 Rob Neely, NOAA 
 Ted Buerger, US Fish and Wildlife Service 
 Preston Sleeger, Department of Interior 
 Jim Anderson, DEQ         
 Kurt Burkholder, Oregon DOJ 
 Rick Keppler, Oregon Department of Fish and Wildlife 
 Amanda Guay, Oregon Public Health Branch 
 Jeff Baker, Confederated Tribes of Grand Ronde  
 Tom Downey, Confederated Tribes of Siletz  
 Audie Huber, Confederated Tribes of Umatilla 
 Brian Cunninghame, Confederated Tribes of Warm Springs 
 Erin Madden, Nez Perce Tribe 
 Paul Ward, Confederated Tribes of Yakama Nation 
 Valerie Lee, Environment International 
 Keith Pine, Integral Consulting 
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Helle B. Andersen


From: Helle B. Andersen
Sent: Wednesday, September 27, 2006 1:51 PM
To: 'Eric Blischke (blischke.eric@epa.gov)'
Cc: Lisa Saban
Subject: Lamprey toxicity testing


Contacts: Eric Blichkle


Eric, 
I have tried to reach you today by phone but with no luck, so I’m now trying via e-mail. The lamprey toxicity testing FSP 
was approved by LWG today and we are planning to submit it to EPA on Friday. It would be great if we would know 
whether we can use Parametrix before then. Have you heard anything from the contract department? Also I would like to 
talk with you about the upstream lamprey tissue sampling locations, so when you have time could you please call me at 
(206) 577-1287. Thanks Helle  
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
  
Direct Line (206) 577-1287 
Phone (206) 378-1364 
Fax (206) 217-0089 
hellea@windwardenv.com 
  
This communication is made under the framework of the LWG Participation Agreement and in the parties' common interests in meeting LWG member obligations 
under the Administrative Order on Consent and in anticipation of litigation concerning liability for the Portland Harbor Superfund site. This communication is 
intended and believed by the parties to be part of an ongoing and joint effort to develop and maintain a common legal strategy and contains strategies, work 
product and legal advice within the "common interest" extension of the attorney-client privilege and the work product doctrine. This communication may include 
attorney-client communications. With respect to communications by private LWG members to public members, those communications are with the expectation 
that they will be kept confidential by the public entities. The information is intended to be for the use of the individual or entity named above. If you are not the 
intended recipient, please be aware that any disclosure, copying, distribution or use of the contents of this information is prohibited. If you have received this 
electronic transmission in error, please notify us by electronic mail at hellea@windwardenv.com. 
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Helle B. Andersen


From: Blischke.Eric@epamail.epa.gov
Sent: Monday, October 02, 2006 4:49 PM
To: Helle B. Andersen
Cc: Lisa Saban
Subject: RE: Lamprey toxicity testing FSP


Ok ‐ Thanks Helle.  I do now notice that NAS representatives are listed on Table 2‐1.  I will 
let people know the timeframe for submittal of the QAPP. 
 
Eric 
 
 
                                                                         
             "Helle B.                                                   
             Andersen"                                                   
             <helleb@windward                                        To  
             env.com>                 Eric Blischke/R10/USEPA/US@EPA     
                                                                     cc  
             10/02/2006 04:39         Lisa Saban                         
             PM                       <lisas@windwardenv.com>            
                                                                Subject  
                                      RE: Lamprey toxicity testing FSP   
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
 
Eric, 
NAS has been selected as the lab (as you can also see in the FSP) and they agreed to do the 
work last Friday. Now that a lab has been selected we are working on the QAPP and I'm hoping 
we can get it to you around 
10/13 (Exec has to approve first ‐ hopefully on 10/11). So if we are going in the field the 
week of 10/9 everything that will be done with the ammocoetes are described in the FSP (we 
will not begin testing until 
2‐3 weeks after collection and by then you should have the QAPP). 
Helle 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Blischke.Eric@epamail.epa.gov 
[mailto:Blischke.Eric@epamail.epa.gov] 
Sent: Monday, October 02, 2006 4:33 PM 
To: Helle B. Andersen 
Subject: Re: Lamprey toxicity testing FSP 
 
Helle, I have started reviewing the FSP and noticed that the QAPP is still in preparation.  
Although I understand the need to collect the ammocoetes before the water temperature starts 
dropping, I was curious when a QAPP would be submitted and whether a decision on a lab had 
been made. 
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Eric 
 
 
 
             "Helle B. 
             Andersen" 
             <helleb@windward                                        To 
             env.com>                 Chip Humphrey/R10/USEPA/US@EPA, 
                                      Eric Blischke/R10/USEPA/US@EPA 
             09/29/2006 04:46                                        cc 
             PM                       Lisa Saban 
                                      <lisas@windwardenv.com>, Valerie 
                                      Oster <voster@anchorenv.com> 
                                                                Subject 
                                      Lamprey toxicity testing FSP 
 
 
 
 
 
 
 
 
 
 
Chip and Eric, 
On behalf of LWG, Windward is please to submit the lamprey toxicity testing FSP. As you know 
we would like to be in the field early to mid October so LWG is requesting a faster approval 
process than usual. 
Windward has received the scientific taking permit so as soon as the plan has been approved 
by EPA we will be able to go in the field. 
Thanks Helle 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
 
Direct Line (206) 577‐1287 
Phone (206) 378‐1364 
Fax (206) 217‐0089 
hellea@windwardenv.com 
 
This communication is made under the framework of the LWG Participation Agreement and in the 
parties' common interests in meeting LWG member obligations under the Administrative Order on 
Consent and in anticipation of litigation concerning liability for the Portland Harbor 
Superfund site. This communication is intended and believed by the parties to be part of an 
ongoing and joint effort to develop and maintain a common legal strategy and contains 
strategies, work product and legal advice within the "common interest" extension of the 
attorney‐client privilege and the work product doctrine. This communication may include 
attorney‐client communications. With respect to communications by private LWG members to 
public members, those communications are with the expectation that they will be kept 
confidential by the public entities. The information is intended to be for the use of the 
individual or entity named above. If you are not the intended recipient, please be aware that 
any disclosure, copying, distribution or use of the contents of this information is 
prohibited. 
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If you have received this electronic transmission in error, please notify us by electronic 
mail at hellea@windwardenv.com. 
 [attachment "R3 Lamprey tox testing FSP to EPA_9_29_06.pdf" deleted by Eric 
Blischke/R10/USEPA/US] 
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Helle B. Andersen


From: Blischke.Eric@epamail.epa.gov
Sent: Wednesday, October 04, 2006 4:08 PM
To: Angelita M. Rodriquez
Cc: ashtod@portptld.com; Helle B. Andersen; Jim.McKenna@portofportland.com; Joanna Florer; 


John Toll; Lisa Saban; Mike Johns; RICKA@BES.CI.PORTLAND.OR.US; Wyatt, Robert; 
Thai Do; Humphrey.Chip@epamail.epa.gov


Subject: RE: Siletz biologist - re: Lamprey Sampling


I just spoke to Angelita about the possibility of sampling in the study area on Thursday.  My 
preference is to demobilize the field crew today once enough upstream ammocoetes have been 
collected to do one sample and one replicate upstream (it is my understanding that we may 
have already reached that threshold).  We will then return to the field on Monday to target 
the study area.  The study area sampling will continue Monday and Tuesday at a minium with a 
possibility of being out Wednesday depending on the mass of ammocoetes obtained.  This will 
allow Stan the best opportunity to have input on where lamprey ammocoetes may be present in 
areas not previously targeted for sampling.  I believe this is consistent with what was 
agreed between Chip and Jim below. 
 
Eric 
 
 
                                                                         
             "Angelita M.                                                
             Rodriquez"                                                  
             <angelitar@windw                                        To  
             ardenv.com>              Lisa Saban                         
                                      <lisas@windwardenv.com>, "Helle    
             10/04/2006 02:39         B. Andersen"                       
             PM                       <helleb@windwardenv.com>, Joanna   
                                      Florer <jmf@windwardenv.com>,      
                                      Thai Do <thaid@windwardenv.com>,   
                                      Jim.McKenna@portofportland.com,    
                                      Joanna Florer                      
                                      <jmf@windwardenv.com>              
                                                                     cc  
                                      John Toll                          
                                      <johnt@windwardenv.com>, Mike      
                                      Johns <mikej@windwardenv.com>,     
                                      RICKA@BES.CI.PORTLAND.OR.US,       
                                      "Wyatt, Robert"                    
                                      <rjw@nwnatural.com>,               
                                      ashtod@portptld.com, Eric          
                                      Blischke/R10/USEPA/US@EPA          
                                                                Subject  
                                      RE: Siletz biologist ‐ re:         
                                      Lamprey Sampling                   
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In response to Jim's email below, I would to clarify a few things: 
A‐Currently, the fieldcrew has been highly successfully at the Johnson Creek location.They 
have collected a total of 24 ammocoetes and will work on collecting the replicate the 
remainder of today. They are also confident they will complete the upstream locations today. 
 
B‐Therefore, they will mobilize the boats and equipment to return to the Study Area on 
Thursday, Oct. 5th to begin sampling areas, where our catch rate was successful. If they are 
continuing to have good luck at these locations,( meaning they obtain the 10 g of tissue) the 
field crew will get off the water and return on Monday, Oct. 9th. That way the fieldcrew can 
be efficient and able to sample with Stan in the Study Area and any lamprey collected will be 
additional tissue mass. 
 
If you have any questions, please feel free to contact me at 206.812.5428. 
Angelita 
 
 
 
 This communication is made under the framework of the LWG Participation Agreement and in the 
parties' common interests in meeting LWG member obligations under the Administrative Order on 
Consent and in anticipation of litigation concerning liability for the Portland Harbor 
Superfund site. This communication is intended and believed by the parties to be part of an 
ongoing and joint effort to develop and maintain a common legal strategy and contains 
strategies, work product and legal advice within the "common interest" extension of the 
attorney‐client privilege and the work product doctrine. This communication may include 
attorney‐client communications. With respect to communications by private LWG members to 
public members, those communications are with the expectation that they will be kept 
confidential by the public entities. The information is intended to be for the use of the 
individual or entity named above. If you are not the intended recipient, please be aware that 
any disclosure, copying, distribution or use of the contents of this information is 
prohibited. 
If you have received this electronic transmission in error, please notify us by electronic 
mail at angelitar@windwardenv.com 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Lisa Saban 
Sent: Wednesday, October 04, 2006 2:07 PM 
To: Helle B. Andersen; Angelita M. Rodriquez; Joanna Florer; Thai Do 
Cc: John Toll; Mike Johns 
Subject: FW: Siletz biologist ‐ re: Lamprey Sampling 
 
 angie ‐ pls respond w/field crew's plan. 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: McKenna, James (Jim) [mailto:Jim.McKenna@portofportland.com] 
Sent: Wednesday, October 04, 2006 1:18 PM 
To: Humphrey.Chip@epamail.epa.gov 
Cc: Ashton, David; Blischke.Eric@epamail.epa.gov; Lisa Saban; ricka@bes.ci.portland.or.us; 
rjw@nwnatural.com; voster@anchorenv.com 
Subject: RE: Siletz biologist ‐ re: Lamprey Sampling 
 
Thanks Chip.  Valerie and Lisa: please make sure the sampling team is informed about this 
decision. Jim. 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Humphrey.Chip@epamail.epa.gov 
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[mailto:Humphrey.Chip@epamail.epa.gov] 
Sent: Wednesday, October 04, 2006 1:00 PM 
To: McKenna, James (Jim) 
Cc: Ashton, David; Blischke.Eric@epamail.epa.gov; lisas@windwardenv.com; 
ricka@bes.ci.portland.or.us; rjw@nwnatural.com; voster@anchorenv.com 
Subject: Re: Siletz biologist ‐ re: Lamprey Sampling 
 
Jim, 
 
Thanks for your response.  The approach you outlined below is acceptable, with the 
understanding that EPA expects that the additional downstream sampling effort should be for a 
minimum of two days unless otherwise agreed by EPA. 
 
We appreciate the LWG's flexibility in completing this important field sampling. 
 
Chip Humphrey 
 
 
 
 
 
 
             "McKenna, James 
             (Jim)" 
             <Jim.McKenna@por                                        To 
             tofportland.com>         Chip Humphrey/R10/USEPA/US@EPA, 
                                      Eric Blischke/R10/USEPA/US@EPA, 
             10/04/2006 12:32         rjw@nwnatural.com, 
             PM                       ricka@bes.ci.portland.or.us, 
                                      voster@anchorenv.com 
                                                                     cc 
                                      lisas@windwardenv.com, "Ashton, 
                                      David" 
                                      <David.Ashton@portofportland.com> 
                                                                Subject 
                                      Re: Siletz biologist ‐ re: 
                                      Lamprey Sampling 
 
 
 
 
 
 
 
 
 
 
Chip and Eric: 
 
Thanks for discussing with us the options for completing the lamprey ammocoete sampling 
effort.  I have conferred with the LWG Exec and our field crew.  Based on these conversations 
the LWG proposes the 
following: 
 
A) we will continue the upstream sampling per the approved FSP.  Our team is currently 
sampling near Johnson Creek in an attempt to collect enough mass for an upstream replicate 
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sample.  They will wrap‐up the upstream sampling sometime this week (depending on the rate of 
ammoceote collection. 
 
B) the field crew will return to the study area (river miles 2 to 11) next Monday to attempt 
to gather additional tissue mass.  As you are aware, the numerous attempts in the study area 
have yielded only about 
32 grams of tissue.  The field team will return to the study area for three additional days 
of sampling, or collect 10 grams of tissue, whichever comes first.  We are holding‐off 
remobilization to the stdy area until Monday in order to accommodate Alan Van De Wetering 
(Siletz biologist). 
Our team will confer with Alan to identify sampling locations within the study area. 
 
C) in regards to the limited lamprey tissue that was collected at river mile 11.7 we agree to 
hold‐off the decision to include this mass with any composite sample until the field work is 
completed. 
 
Please let me know ASAP if this approach is aceeptable so we can instruct our sampling team 
accordingly.  Thanks, Jim. 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Humphrey.Chip@epamail.epa.gov <Humphrey.Chip@epamail.epa.gov> 
To: McKenna, James (Jim) 
Sent: Wed Oct 04 11:56:34 2006 
Subject: Siletz biologist ‐ re: Lamprey Sampling 
 
Jim ‐ 
 
The Siletz biologist who would be observing the downstream sampling is Stan Van De Wetering. 
 
thanks 
chip 
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Helle B. Andersen


From: Blischke.Eric@epamail.epa.gov
Sent: Wednesday, October 11, 2006 8:33 AM
To: Jim.McKenna@portofportland.com; rjw@nwnatural.com; ricka@bes.ci.portland.or.us
Cc: Humphrey.Chip@epamail.epa.gov; kpine@integral-corp.com; Lisa Saban; Helle B. Andersen
Subject: Lamprey Toxicity FSP
Attachments: LampreyToxCollectionFSPCondAppl101106.doc


EPA is providing conditional approval of the Lamprey Toxicity FSP.  This approval is limited 
to the procedures for collecting, transporting and holding the ammocoetes only.  Comments on 
the Phase 1 toxicity testing will be submitted once the QAPP is received.  EPA understands 
that the QAPP will be submitted to EPA by Friday, October 13, 2006. 
 
If you have any questions, please contact Chip or myself. 
 
Thanks, Eric 
 
(See attached file: LampreyToxCollectionFSPCondAppl101106.doc) 







      
 
 


October 11, 2006 
 
 
Mr. Jim McKenna 
Port of Portland & Co-Chairman, Lower Willamette Group 
121 NW Everett 
Portland, Oregon 97209 
 
Mr. Robert Wyatt 
Northwest Natural & Co-Chairman, Lower Willamette Group 
220 Northwest Second Avenue     
Portland, Oregon 97209          
 
Re:   Portland Harbor Superfund Site; Administrative Order on Consent for Remedial     


Investigation and Feasibility Study; Docket No. CERCLA-10-2001-0240.  Round 3 
Lamprey Ammocoete Toxicity Testing Field Sampling Plan 


  
Dear Messrs. Wyatt and McKenna:    
 
 EPA has reviewed the Round 3 Lamprey Ammocoete Toxicity Testing Field Sampling 
Plan (Lamprey Toxicity FSP).  This document was prepared on behalf of the Lower Willamette 
Group (LWG) by Windward Environmental and was received by EPA on September 29, 2006.  
EPA understands the collection of lamprey ammocoetes to be used for the toxicity testing needs 
to commence as soon as possible because the onset of significant precipitation events and 
declining surface water temperatures may make it difficult or impossible to collect the necessary 
tissue to perform the range finding tests described in the Lamprey Toxicity FSP.   EPA 
comments are limited to comments related to the collection and holding of the lamprey 
ammocoetes.  Comments on the range finding test are being withheld until the Quality Assurance 
Project Plan (QAPP) for the range finding testing has been received.  This is to allow the 
lamprey ammocoete collection to begin as soon as possible. 
 
EPA comments on the collection and holding of lamprey ammocoetes are provided below.  
Please confirm that the collection and holding will incorporate the changes outlined below. 
 
General Comment 
 
Section 1.1.1 of the Lamprey FSP describes a series of objectives for the Phase 1 lamprey 
ammocoete collection and testing effort.  EPA does not believe that rigorous “methods” for the 
collection, transport and holding of the lamprey ammocoetes will be developed.  Rather, one 
goal of the Phase 1 work will be to collect, transport and hold the ammocoetes for the Phase 1 
range finding toxicity testing and to apply lessons learned regarding the collection, transportation 
and holding of lamprey ammocoetes for the Phase 2 toxicity testing. 







 


 


Collection of Lamprey Ammocoetes 
 


1. General:  EPA assumes that the Siletz River and/or other watersheds targeted for either 
Phase 1 or Phase 2 lamprey ammocoete collection efforts as toxicologically clean 
reference/background samples.  During the collection of lamprey ammocoetes for the 
toxicity testing, additional lamprey ammocoetes should be collected for chemical analysis.  
Lamprey ammocoetes collected as reference samples should be analyzed according to the 
protocols in the EPA approved Field Sampling Plan:  Round 3 Sampling for Lamprey 
(Lamperta SP.) Ammocoete Tissue. 


2. General:  A representative sub-sample of the collected individuals should be archived for 
future reference and more detailed taxonomic identification if necessary. 


3. Section 2.3.1, Page 9, Field Logs:  Site conditions should be noted in the field logbook, 
including habitat, substrate type, water quality and density of ammocoetes within a 
specified collection area. 


4. Section 2.5, Page 9, Schedule:  It is unclear whether a target field water temperature of 
10ºC is critical to the success of the study.  It is likely that stream flow may be a more 
critical factor governing the success of the lamprey ammocoete collection event.  In either 
event, alternate locations should be identified to maximize the likelihood of a successful 
lamprey ammocoete collection event. Should productivity of the collection effort decline in 
response to lower temperatures and/or precipitation events, consultation with EPA is 
required to determine when to cease collection efforts.   


5. Section 3.1, Page 10, Field Sampling, First Paragraph:  The rationale for targeting “up to 
800 ammocoetes” for collection is not provided.  Further discussion is required to confirm 
the number of ammocoetes required for the Phase 1 work.  This will be important to 
determine when to cease the Phase 1 ammocoete collection effort.   


6. Section 3.1, Page 10, Field Sampling, Third Paragraph: It is unclear what is meant by the 
term “representative individuals.”  In addition, the rationale for focusing on the “smallest” 
ammocoetes is unclear.  For example, are smaller ammocoetes likely to be more sensitive 
to exposure to contaminants than are larger ammocoetes?  Once collection efforts have 
begun, discussion with EPA is required to determine the size range to be transported to the 
laboratory for the Phase 1 work.  EPA agrees that the ammocoetes submitted for Phase 1 
testing should be of comparable size.   


 
Holding of Lamprey Ammocoetes:   
 


1. General:  A key aspect of the toxicity testing program is the successful holding of the 
lamprey ammocoetes.  Scientists from USGS, USFW, ODFW, the Siletz and others 
familiar with the holding of lamprey ammocoetes should be consulted to identify key 
factors and techniques associated with successful holding of lamprey ammocoetes. 


2. Section 4.1, Page 12, Laboratory Holding:  The health of the lamprey ammocoetes should 
be monitored closely during holding.  EPA recommends maintaining careful records of the 
water conditions that the ammocoetes are being held in.  Metrics for determining the health 
of the ammocoetes should be maintained.  These may include regular weighing; monitoring 
of behavior such as swimming, burrowing, avoidance, or other responses; measuring 
respiration rate and mortality.  EPA expects that modifications to the holding procedures 
may be required.  For example, varying temperature or feeding in a consistent manner 
among different holding chambers, and varying the size of the holding chambers/density of 
fish.  It is critical that any changes to the holding protocol be documented and summarized 
to ensure that Phase 2 is successful.   







 


 


3. Section 4.1, Page 12, Laboratory Holding:  The Lamprey Toxicity FSP states that water 
hardness will be soft (<50 mg/l as Ca CO3).  It is unclear how the water hardness was 
selected.  For example, is the goal to match the hardness of the water from which the 
organisms were collected or to match the conditions of the Portland Harbor Study Area?  
Mean water hardness in the ISA is 30 mg/L (range approximately 25-35 mg/L for most 
samples).  EPA recommends matching the hardness of the water from the collection area.  
Hardness may need to be varied to ensure successful holding of the ammocoetes.  Other 
parameters (e.g., DO, pH) that may affect survival of the lamprey ammocoetes should be 
monitored and adjusted as necessary.   


4. Section 4.1, Page 12, Laboratory Holding:  The type and source of the laboratory exposure 
water should be specified.  From the sediment toxicity studies conducted for the Portland 
Harbor RI/FS at NAS, EPA assumes that the water source will be dechlorinated City of 
Newport water; this assumption should be confirmed.  In addition, EPA recommends 
transitioning the lamprey from Siletz River water to the laboratory water gradually in case 
there might be issues with acclimation to the different waters.  Given that so little is known 
about animal husbandry with this species, such a gradual transition to the test waters may 
help maintain organism vigor. 


5. Section 4.1, Page 12, Laboratory Holding:  The Lamprey Toxicity FSP states “The water 
temperature in the holding aquaria will be 12˚ ± 2˚ C (Not to exceed 15˚ C).”  The basis for 
selecting 12˚ C is unclear.  Meeuwig et al. (2005) shows that among four temperature 
treatments (12˚, 14˚, 18˚, and 22˚ C), lamprey at 18˚ C had the highest survival rate; 
although the only statistical difference was that lamprey at 22˚ C had a lower survival rate 
than lamprey maintained at the three other temperatures.  Similarly, the temperature at 
which lamprey suffered the lowest rate of developmental abnormalities was 14˚ C, 
although the only statistical difference was that lamprey at 22˚ C had a lower rate of 
developmental abnormalities than lamprey maintained at the three other temperatures.   
Based on these data, the optimal temperature for maintaining ammocoetes in the lab would 
be between 14˚ and 18˚ C, not 12˚ C.  This issue also is important because, in “cold-
blooded” fish (and other organisms), toxicity of contaminants typically increases as 
temperature increases because of the effect of temperature on metabolic rate.  Thus, 
lamprey ammocoetes may be more sensitive to contaminants at 16˚- 18˚ C, than at 12˚ C. 


6. Section 3.2, Page 11, Field Holding and Transportation, First Paragraph:  It is unclear how 
was the substrate (sterile sand) in which the ammocoetes are transported was selected.  
Maintaining the natural conditions may be preferred during transport (assuming no 
unknown contamination in the source material). 


 
 EPA appreciates LWG’s efforts to develop the Lamprey Toxicity FSP.  Please 
acknowledge your acceptance of the above comments no later than close of business, October 
13, 2006.  Please contact Chip Humphrey at (503) 326-2678 or Eric Blischke (503) 326-4006 if 
you have any questions.  All legal inquiries should be directed to Lori Cora at (206) 553-1115. 
 
      Sincerely, 
 
 
 
 
      Chip Humphrey 
      Eric Blischke 
      Remedial Project Managers 







 


 


 
 
cc: Greg Ulirsch, ATSDR 
 Rob Neely, NOAA 
 Ted Buerger, US Fish and Wildlife Service 
 Preston Sleeger, Department of Interior 
 Jim Anderson, DEQ         
 Kurt Burkholder, Oregon DOJ 
 Rick Keppler, Oregon Department of Fish and Wildlife 
 Kathryn Toepel, Oregon Public Health Branch 
 Jeff Baker, Confederated Tribes of Grand Ronde  
 Tom Downey, Confederated Tribes of Siletz  
 Audie Huber, Confederated Tribes of Umatilla 
 Brian Cunninghame, Confederated Tribes of Warm Springs 
 Erin Madden, Nez Perce Tribe 
 Rose Longoria, Confederated Tribes of Yakama Nation 
 Valerie Lee, Environment International 
 Keith Pine, Integral Consulting 
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Helle B. Andersen


From: Helle B. Andersen
Sent: Tuesday, October 24, 2006 2:44 PM
To: 'Eric Blischke (blischke.eric@epa.gov)'
Cc: Lisa Saban; Thai Do; Angelita M. Rodriquez; Valerie Oster
Subject: lamprey collection


Eric, 
The collection of lamprey ammocoetes for the toxicity testing is going very well and we are expecting to complete the 
effort today. Yesterday the count was around 450 individuals. The field crew is expecting to collect the remaining 
ammocoetes today based on a request from the lab of about 500 individuals and some additional ammocoetes to be 
archived for potential taxonomic identification. The field crew is outside of cell phone range so communication has been 
difficult, but we will let you know the final tally as soon as we have talked with the field crew.  
Helle    
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
  
Direct Line (206) 577-1287 
Phone (206) 378-1364 
Fax (206) 217-0089 
hellea@windwardenv.com 
  
This communication is made under the framework of the LWG Participation Agreement and in the parties' common interests in meeting LWG member obligations 
under the Administrative Order on Consent and in anticipation of litigation concerning liability for the Portland Harbor Superfund site. This communication is 
intended and believed by the parties to be part of an ongoing and joint effort to develop and maintain a common legal strategy and contains strategies, work 
product and legal advice within the "common interest" extension of the attorney-client privilege and the work product doctrine. This communication may include 
attorney-client communications. With respect to communications by private LWG members to public members, those communications are with the expectation 
that they will be kept confidential by the public entities. The information is intended to be for the use of the individual or entity named above. If you are not the 
intended recipient, please be aware that any disclosure, copying, distribution or use of the contents of this information is prohibited. If you have received this 
electronic transmission in error, please notify us by electronic mail at hellea@windwardenv.com. 
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Helle B. Andersen


From: Chris Thompson [chris.thompson@EILTD.net]
Sent: Friday, October 27, 2006 12:01 PM
To: Goulet.Joe@epamail.epa.gov; Helle B. Andersen
Cc: Valerie Lee; HOVMerlin@aol.com; Humphrey.Chip@epamail.epa.gov; 


Blischke.Eric@epamail.epa.gov; Jeff Baker; Stephen.Kelly@grandronde.org; Brian 
Cunninghame; Erin Madden; wbarquin@hk-law.com; stanv@ctsi.nsn.us; Tom Downey; Audie 
Huber; Patti Howard


Subject: temperature preferences of lamprey ammocoetes
Attachments: lamprey ammocoete temperature preferences.doc


Hi Joe and Helle, 
 
Thanks for discussing the issue of the appropriate temperature for maintaining and testing ammocoetes in the lab during 
our conference call a few minutes ago.  Please find attached a summary of the tribes’ comments on this issue for your 
consideration.  If you have any questions or concerns, please don’t hesitate to contact me. 
 
Thanks again. 
 
Best regards, 
 
Chris 







The lamprey toxicity testing FSP, dated 29 September 2006, states that “The water 
temperature in the holding aquaria will be 12˚ ± 2˚ C (Not to exceed 15˚ C),” and that 
toxicity testing will also occur at 12˚ ± 1˚ C; however, no explanation or justification is 
provided to support this choice of temperatures.  The Tribes further understand from the 
TCT meeting on 25 October that the LWG still intends to conduct the Phase 1 and Phase 
2 toxicity tests at 12˚ C in spite of the comments in EPA’s 11 October 2006 letter to the 
LWG regarding the Draft FSP in which EPA stated that a warmer temperature (16-18˚C) 
may be more appropriate.  Further discussions with Windward (Helle Andersen) indicate 
that Windward chose 12˚C because this is the temperature at which toxicity tests are 
conducted on rainbow trout.  As a result, Windward believes that conducting toxicity 
tests on lamprey at the same temperature will make comparison of the results of these 
tests to those from rainbow trout tests more valid than if tests on the two species were 
conducted at different temperatures.  The tribes believe that this logic conflicts with 
ecological and physiological principles.  The temperature tolerances and preferences of 
different fish species vary widely.  Thus, it only makes sense to conduct toxicity tests on 
each receptor species at the temperature that is most preferred by that species.  While this 
temperature may be 12˚C for rainbow trout, it will differ for many other species.  This 
appears to be the case for Pacific lamprey ammocoetes. 
 
As discussed below, all available data suggest that a significantly warmer temperature 
(16˚C to 18˚C) is better for maintaining (and testing) lamprey ammocoetes in the lab. 
 
Larvae of all lamprey species are similar morphologically and physiologically (Hardisty 
and Potter 1971).  To my knowledge, the only empirical data regarding thermal 
preferences/tolerances and effects of temperature on physiological and morphological 
parameters of Pacific lamprey are those presented by Meeuwig et al. (2005 and earlier 
reports) who showed that among four temperature treatments (12˚, 14˚, 18˚, and 22˚ C), 
lamprey at 18˚ C had the highest survival rate, although the only statistical difference was 
that lamprey at 22˚ C had a lower survival rate than lamprey maintained at the three other 
temperatures.  Similarly, the temperature at which lamprey suffered the lowest rate of 
developmental abnormalities was 14˚ C, although the only statistical difference was that 
lamprey at 22˚ C had a lower rate of developmental abnormalities than lamprey 
maintained at the three other temperatures.  Thus, these data suggest that the optimal 
temperature for maintaining Pacific lamprey ammocoetes in the lab would be between 
14˚ and 18˚ C, not 12˚ C.   
 
Similarly, sea lamprey ammocoetes occur and are most abundant in tributaries of the 
Great Lakes in locations where the water temperature is 15˚C to 20˚C, but not at warmer 
or cooler temperatures (Manion and McLain 1971), and in the Ocqueoc River, Michigan, 
in locations where the water temperature is 18.6˚C to 24.2˚C (Applegate 1950).  In the 
lab, the preferred temperature for sea lamprey ammocoetes is 20.8˚ C in summer (Holmes 
and Lin 1994) and between 13.6˚ C to 16.8˚ C in winter (Reynolds and Casterlin 1978, 
Holmes and Lin 1994, respectively).  Also, sea lamprey eggs develop most successfully 
between 15˚C and 19˚C, and develop very slowly if at all below 15˚C (Piavis 1961, 
Manion and Hanson 1980, Rodríguez-Muñoz et al. 2001).  In general, ammocoetes of 







various species are reared and maintained in the lab at temperatures well above 12˚C, i.e. 
typically at temperatures between 15˚C and 20˚C (e.g. Holmes and Lin 1994).   
 
All of the data from various studies presented above indicate that 12˚C is well below the 
preferred and optimal temperature for maintaining lamprey ammocoetes in the lab, and 
further indicate that a more appropriate temperature would be between 15˚C and 20˚C. 
 
When conducting a temporally brief test such as a 96-hour acute toxicity test, it is 
important to consider the effect of temperature on the metabolic rate of lamprey 
ammocoetes.  Because lamprey are “cold-blooded” fish, toxicity of contaminants 
typically increases as temperature increases because metabolic rate, and thus 
accumulation and physiological processing of contaminants, increases with increasing 
temperature.  Thus, lamprey ammocoetes will likely be more sensitive to contaminants at 
15˚- 20˚ C, than at 12˚ C, especially in the short time frame of 96 hours.  Thus, for this 
reason as well, the acute toxicity tests should be conducted at a temperature not less than 
15˚C, and preferably at 17-18˚C. 
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October 31, 2006  
 
 
Mr. Jim McKenna 
Port of Portland & Co-Chairman, Lower Willamette Group 
121 NW Everett 
Portland, Oregon 97209 
 
Mr. Robert Wyatt 
Northwest Natural & Co-Chairman, Lower Willamette Group 
220 Northwest Second Avenue     
Portland, Oregon 97209          
 
Re:   Portland Harbor Superfund Site; Administrative Order on Consent for Remedial     


Investigation and Feasibility Study; Docket No. CERCLA-10-2001-0240.  Round 3 
Lamprey Ammocoete Toxicity Testing Field Sampling Plan 


  
Dear Messrs. Wyatt and McKenna:    
 
 EPA has reviewed the Round 3 Lamprey Ammocoete Toxicity Testing Field Sampling 
Plan (Lamprey Toxicity FSP) and the Round 3 Lamprey Ammocoete (Lampetra sp.) Toxicity 
Testing Quality Assurance Project Plan (Lamprey Toxicity QAPP).  These documents were 
prepared on behalf of the Lower Willamette Group (LWG) by Windward Environmental.  EPA 
previously provided comments on the collection and holding components of the Lamprey 
Toxicity FSP on October 11, 2006.  The comments provided below address the toxicity testing 
component of the Lamprey Toxicity FSP and the Lamprey Toxicity QAPP which was received 
on October 13, 2006. 
 
 As you are aware, the purpose of the toxicity testing is to determine whether existing fish 
toxicity reference values (TRVs) are sufficiently protective of lamprey survival and growth as 
determined by laboratory toxicity testing with representative chemicals and identify the relative 
sensitivity of Pacific lamprey to adverse contaminant effects when compared to the sensitivity of 
other freshwater species.  However, because standard protocols for holding and testing lamprey 
ammocoetes are not available, EPA believes that open communication between EPA staff and 
government partners, LWG management and technical staff and the laboratory is required to 
increase the likelihood of a successful testing program.  EPA hopes that the comments provided 
below are productive and will contribute to a successful outcome.  
 
Lamprey Ammocoete Toxicity Testing Field Sampling Plan (September 29, 2006):   
 


1. Page 6, Section 2.4.1:   Daily records of mortality should be recorded, not just at the 
termination of the test.  In addition, other noticeable changes in behavior and other 







 


 


responses be observed and recorded daily and at the termination of the range finding 
tests.  Examples of behavior that should be noted include narcosis, morbidity, erratic 
behaviors or changes in swimming ability. 


2. Page 11, Section 3.2: EPA understands that the substrate for holding the ammocoetes was 
changed to site-collected sediment from the proposed sterile sand.   


3. Page 13, Section 4.2:  EPA provided guidance on the selection of chemicals for the 
toxicity testing.  This rationale should be described to justify the selection of these 
particular six chemicals with respect to the primary study objectives and the specific 
chemical modes of action represented by each chemical.  In addition, the chemical 
concentrations to be tested should be determined and identified in consultation with EPA 
and its government partners prior to initiation of the range finding testing.  Due to the 
size of the chemical concentration range specified in Table 5-1, EPA recommends five 
chemical concentration ranges be utilized.   


4. Page 13, Section 4.2:  For most of the proposed chemicals, static-renewal test methods 
are indeed the most appropriate and cost-effective approach for exposing ammocoetes. 
However, because naphthalene is quite volatile, the testing laboratory will have to take 
extra care to either minimize losses from the test solutions, or modify the exposure 
system itself. In our experience testing with this chemical, for example, we would 
actually be more likely to use flow-through methods, even when conducting range 
finding tests. Losses owing to volatilization can still be significant using flow-through 
methods, but at least it is constant and quantifiable. These conditions are both more 
difficult to achieve with static-renewal methods. Therefore, the testing laboratory needs 
to address this concern, and potentially adjust their methods to ensure that the results 
obtained from the rangefinder are accurate enough to inform the definitive tests. 


5. Page 13, Section 4.2:  It is unclear why the lamprey will be fed during testing (the text 
states 2 hours prior to renewal at 48 hours).  EPA recommends not feeding the organisms 
during the test.  Not feeding is a standard protocol during 96 hour LC50 tests and feeding 
could skew the results and uptake of the chemical.   


6. Page 13, Section 4.2:  Organism mortality should be recorded daily (as opposed to just at 
0 and 96-hr). 


7. Page 14, Section 4.3:  A second set of range finding tests with the flow through system 
should be performed as part of Phase 2 to confirm the results of Phase 1 and to account 
for differences between the static range finding testing proposed for Phase 1 and the flow 
through definitive testing proposed for Phase 2.  Additional range finding tests should be 
conducted during Phase 2 (definitive toxicity testing phase) to ensure that results from 
Phase 1 testing are comparable to those from organisms collected from different source 
streams, time of year, etc and to take advantage of any “lessons learned” from the phase 1 
work.  Confirmatory testing is not necessary for all tests.  Further discussion between the 
LWG and EPA will be required to determine the scope of the Phase 2 range finding 
testing.  


8. Page 14, Section 4.3:  If range finding tests in Phase 1 are unsuccessful or inconclusive 
for a given chemical, an alternate approach to side by side testing with rainbow trout 
should be considered.  The primary goal of the toxicity testing is to compare sensitivity 
against published toxicity data for the most sensitive surrogate species, which may not 
necessarily be rainbow trout for all chemicals. In the event of an unsuccessful or 
inconclusive range finding test, the definitive test concentrations could be set to “bracket” 
the most sensitive known LC50 from the literature. If it is determined that lamprey 
ammocoetes are equally or more sensitive than the surrogate, a definitive LC50 (or “less 
than” value) would be obtained, and satisfy the goals of the study.  However, if lamprey 







 


 


ammocoetes are determined to be less sensitive (i.e., few or no organisms die in any test 
concentration), it will be possible to concluded that the lamprey are less sensitive than the 
most sensitive surrogate, again achieving the goals of the study. It is still preferable to get 
a definitive LC50 for all test chemicals based on a valid rangefinder, but this alternative 
may help achieve the same goal, without the additional expense of side by side testing 
with rainbow trout. 


9. Page 14, Section 4.5: The text should state specifically what water samples would be 
collected and submitted for laboratory confirmation testing, e.g., before and after 
exposure, from every test chamber, etc.  The volume of water required for the analyses is 
quite large (page 17, Table 5.1) and individual tests may not provide that much water.  
EPA recommends that parameters such as temperature, DO, pH and conductivity be 
recorded daily. 


10. Page 17, Section 5.0:  Lamprey ammocoete tissue should be analyzed after following 
toxicity testing in addition to water. Both live and dead ammocoetes should be analyzed 
at the end of the definitive tests for contaminant body burdens (whole body) of the test 
chemical.  This will provide useful information in its own right, but will also help answer 
whether or not the ammocoetes received a contaminant dose if few or no mortalities are 
observed. 


11. Page 17, Section 5.1:  Chemical analysis daily is required for the static testing to 
determine chemical loss over the test duration.  Chemical analysis of the water should 
include both total and dissolved copper analysis.   


12. Page 18, Section 5.2:  The text should demonstrate that the detection and reporting limits 
are adequate to meet the project goals.  In particular, EPA is concerned whether the 
detection and reporting limits for lindane and pentachlorophenol are sufficient.  The ACG 
for lindane (11 ppb) is higher than the lowest LC50 reported in Table 4-1 of 1 ppb. While 
the MRL and MDL are low enough to detect test concentrations at or below 1 ppb, why is 
the ACG higher than 1 ppb? Also the ACG for pentachlorophenol (54 ppb) is 
substantially higher than the lowest LC50 reported in Table 4-1 (5 ppb). In the latter case, 
the MRL of 25 ppb would not be low enough if the lamprey LC50 was similar to this 
lowest reported LC50. 


13. Page 20, section 6.0:  A table of test conditions and test acceptability criteria should be 
developed to more formally document test procedures and conditions.  Will be especially 
useful if someone wants to repeat the studies or test ammocoetes with additional 
chemicals in the future.  The table should include the following types of information: 


 
• Test type (static, static renewal or flow through) 
• Test duration (96 hrs in this case for acute tests) 
• Water temperature 
• Light quality 
• Light intensity 
• Photoperiod (usually 16 hrs light, 8 hrs dark) 
• Test chamber size 
• Test chamber volume 
• Frequency of test solution renewal 
• Age of test organisms 
• Number of organisms per test chamber 
• Number of replicate exposure chambers per test concentration 
• Number of organisms per exposure concentration 
• Feeding regime (probably not needed for a 96 hr fish acute test) 







 


 


• Test chamber cleaning 
• Test chamber aeration 
• Dilution water source 
• Test concentrations 
• Dilution series 
• Test endpoint (mortality in this case) 
• Test acceptability criterion (90 % survival in controls recommended) 


 
Lamprey Toxicity Quality Assurance Project Plan Comments (October 13, 2006):    
 


1. Page ii, Distribution List:  The distribution list should be expanded to include EPA’s.  
This has been done for other QAPPs (e.g., Round 2 QAPP).  


2. Page 5, Section 1.2:   The QAPP should specify the study objectives identified by EPA 
for the laboratory toxicity studies.  They were 1.) Determine whether existing fish 
toxicity reference values (TRVs) are sufficiently protective of lamprey survival and 
growth as determined by laboratory toxicity testing with representative chemicals, and 2.) 
Identify the relative sensitivity of Pacific Lamprey to adverse contaminant effects when 
compared to the sensitivity of other freshwater species.  These objectives should be 
incorporated into the QAPP.   In addition, the objective of the range finding tests should 
be explicitly defined.  Range finding tests should have only one objective, which is to 
help define the dose spacing that will be used in the definitive toxicity tests.  Any 
statistically derived results (i.e. LC50s) that can be derived from the range finding tests 
will not have sufficient power to be useable in meeting overall study objectives and 
toxicity test acceptability criteria.  EPA will not utilize any of the results from the range 
finding tests in any of its decision making processes on the Portland Harbor site.  Goals 
and objectives (although perhaps elaborated on in the work plan) need to be clearly 
identified here, including stating the specific problem and what we need to know.  For 
example, add to end of second sentence “…to assess potential risk to lamprey 
ammocoetes from Portland Harbor contamination” and add to second to last sentence “… 
with lamprey ammocoetes to determine acute toxicity (range of LC50s) or test sensitivity 
to chemicals of potential concern relative to other fish species.” 


3. Page 5, Section 1.2: This section should make clear that an understanding of the relative 
sensitivity of the lamprey ammocoetes is required to assess risks to lamprey ammocoetes. 


4. Page 3, Section 1.2.4:  While it is acceptable for the laboratory manager (Linda Nemeth) 
to also be the laboratory QA/QC officer, to prevent conflicts of interest during conduct of 
the study, it is not generally considered acceptable for the QA/QC officer to have direct 
oversight of the study, as indicated in the Responsibility column of Table 2-1. Instead, all 
direct laboratory testing oversight should reside with the NAS project manager, Gary 
Buhler. 


5. Page 5, Section 1.3:  The project schedule should be described (timeframe for analytical 
work for the Phases).  The source of lamprey ammocoetes (e.g., collected from Siletz 
River) should also be described.  It may also be worth citing the FSP (and perhaps a field 
QAPP) here for more detailed information. 


6. Page 5, Section 1.4:  At the completion of the Phase 2 “definitive” toxicity test for each 
of the six contaminants of interest (COI), ammocoete tissue should be composited from 
the test replicates and measured for the analyte that was tested.  This will achieve two 
goals:  (1) it will assure that the COI was, in fact, absorbed by the ammocoetes, and (2) 
the tissue concentration data can be used to establish a dose-response curve which will be 
useful for assessing the LD50 of the COI. 







 


 


7. Page 6, Section 1.6.1: The laboratory records should include much more narrative as well 
as detailed monitoring data (original and summary) of the husbandry phase of the study.  
More information should also be provided about what constitutes “normal” behavior and 
“good condition” of lamprey ammocoetes (e.g., how they behaved in the field upon 
collection) to compare to the results provided in the narrative.  The laboratory records 
should include much more narrative as well as detailed monitoring data (original and 
summary) of the husbandry phase of the study.  More information should also be 
provided about what constitutes “normal” behavior and “good condition” of lamprey 
ammocoetes based on the literature.  See FSP Comment #1 above.  


8. Page 6, Section 1.6.1: A table should be provided that lists the specific water quality 
measurements (e.g., DO, pH, etc.) that will be performed during the testing.   


9. Page 7, Section 1.6.3: Please clarify that audits will be done on-site in the laboratory 
during testing (first bullet). 


10. Section 1.6.4, Data Report:  The data report submitted to the government team should 
include the all raw data electronically (e.g. water quality measurements, replicate 
survival, etc.) and LC50 calculations from the laboratory.  In addition, the data should 
also be submitted electronically in SEDQUAL format.   


11. Page 9. Section 2.1. Experimental Design:  Although static range-finding tests may 
provide some value and insight regarding toxicity of the COIs, they are not an acceptable 
replacement for flow-through range-finding tests. Thus, flow-through range-finding tests 
should be done for all COIs as part of the phase 2 definitive testing program.  See FSP 
Comment #7 above. 


12. Page 10, Table 2-1, and page 11, section 2.2.:  Table 2-1 specifies a temperature of 12°C 
± 1°C.  EPA and LWG personnel have discussed the temperature issue and believe it is 
appropriate to explore the effect of higher temperatures (e.g., 15°C).  At a minimum, 
some Phase 1 range finding tests should be performed at a higher temperature to help 
determine the optimal temperature for the Phase 2 definitive flow through toxicity 
testing.  Further discussion is required to finalize the Phase 1 range finding test 
temperatures and approach.   


13. Page 9, Section 2.1, Experimental Design:   
• Test Waters:  Test waters should be measured for ammonia, particulate matter, total 


dissolved gas, and TOC according to ASTM, 1996.   
• Organism Loading:  The protocol outlined here should follow the ASTM guidelines.  


For static tests, organisms per chamber should not exceed 0.8 g/organism per liter for 
temperatures 17 degrees C or less.   


• Feeding:  For the static tests, the organisms should not be fed unless it is shown to 
stress the organisms within the test period (96 hours). 


• Fecal matter and uneaten food will decrease the dissolved oxygen concentration and 
the biological activity of some test materials.  This is especially a problem in the 
static tests. 


• Control Test Run:  A control test should be run in the test water and environment 
prior to conducting testing.  During this control run, stress, mortality or other 
organism behavior that may influence the results of the test should be recorded.  This 
testing can also be used to determine if feeding during the test is necessary.  


• Holding:  A daily record of feeding, behavioral observations and any mortality should 
be recorded and provided to the government team. 


14. Pages 10-11, Table 2-1:  This table should be expanded to include a column for 
“Acceptance Criteria” (how much excursion from the proposed conditions are allowed 
for the test to be considered valid) and a column for “Method” (instruments used) – 







 


 


basically, to summarize the parameters discussed in Appendix B.  Similar tables should 
be included for the field collection (or cite the FSP) and for the husbandry portion. See 
FSP Comment # 13 above.  Other comments regarding Table 2-1: 


• Temperature (see QAPP Comment #12) 
• Test chamber size: recommended minimum is 250 ml, but can the chamber size 


be estimated at this time based upon general knowledge of the range of 
ammocoete sizes? 


• Solution volume: recommended minimum is 200 ml, but can the solution volume 
be estimated based upon general knowledge of the range of ammocoete sizes? 


• Renewal of test solutions: no flow rate is mentioned for the definitive tests; no 
percent of volume replacement is stated. 


• Organisms per test chamber: There is no mention of the size range of these 
organisms, which would influence the number per chamber; will they be 
measured upon collection and/or testing? 


• Number of replicates: one number (e.g., “minimum of one”) should be specified. 
• Aeration and Dilution water: are these based on Siletz River conditions? 
• Test concentration: one number (e.g., “minimum of 3”) should be specified. 
• Endpoint: partial mortality should be included for Phase II (based on Section 2.2); 


also note that non-lethal endpoints might require consideration. 
• Test acceptability criterion: the acceptability criterion should be applied to the 


range-finding tests as well. Why is “control(s)” left ambiguous – i.e., how many 
will there be? 


• Items that should also be detailed include: controls and all water quality 
parameters. 


15. Page 11, Table 2-2, Summary of 96-hour range finding:  This is an acute test, but other 
endpoints in addition to mortality should be noted in addition to mortality.  This is 
especially important in a range finding test.  Other endpoints should include altered 
swimming behavior, narcosis symptoms, and morbidity.  This is also important since this 
organism has not been tested with these chemicals in the laboratory previously.  In 
addition, the number of dead and affected organisms in each test chamber should be 
counted every 24 hours after the beginning of the test (ASTM 1996). 


16. Page 11-12, Section 2.2: This section should include or reference testing methods, 
handling and custody, and analytical methods. Please cite the relevant appendices (SOPs, 
testing protocols) and addenda (water chemistry) for specific methods.  Because no 
method currently exists for holding and testing lamprey ammocoetes, method 
performance criteria should be included here (temperature change is the only parameter 
listed here).   


17. Page 12, Section 2.3: The “standard” QA/QC procedures applicable to these tests should 
be referenced.  In Table 2-1 or elsewhere the proposed ranges for the listed water quality 
parameters should be stated. 


18. Pages 15-16, Section 4: The discussion in this section highlights the lack of specific QA 
criteria against which to judge the collection, husbandry, and testing.  Please provide 
more specific DQOs, as noted in Section 4.3, which can be used for this assessment. 


19. Page 15, Section 4.2, Third bullet: This task should also include reviewing the data from 
at least the husbandry portion of the effort. 


 
Lamprey Toxicity QAPP Comments – Appendix B (October 13, 2006): 
 







 


 


1. Page 3, Section 7.2:  The effects criterion is mortality, but other sub-lethal effects should 
at least be noted during testing, such as swimming, burrowing, avoidance, or other 
behavior responses; weight change, respiration rate, etc. (morbidity may also be 
discussed in the summary Table 2-1), particularly considering the experimental nature of 
this bioassay test (see FSP Comment # 1) 


2. Page 4, Table: Number of water samples to be collected for confirmatory testing, 
volumes required, and sampling schedule during testing should be provided (or cite the 
upcoming document that will describe water chemistry analytical procedures and QA/QC 
needs, and tissue residue analyses, if done as well).  


3. Page 4, Section 7.7, last paragraph: State that the stock solution being tested will be 
maintained under the exact same conditions as the testing solution. 


 
 EPA appreciates LWG’s efforts to develop the Lamprey Toxicity FSP and QAPP.  Please 
acknowledge your acceptance of the above comments no later than close of business, November 
6, 2006.  Please contact Chip Humphrey at (503) 326-2678 or Eric Blischke (503) 326-4006 if 
you have any questions.  All legal inquiries should be directed to Lori Cora at (206) 553-1115. 
 
 
      Sincerely, 
 
 
 
 
      Chip Humphrey 
      Eric Blischke 
      Remedial Project Managers 
 
 
cc: Greg Ulirsch, ATSDR 
 Rob Neely, NOAA 
 Ted Buerger, US Fish and Wildlife Service 
 Preston Sleeger, Department of Interior 
 Jim Anderson, DEQ         
 Kurt Burkholder, Oregon DOJ 
 Rick Keppler, Oregon Department of Fish and Wildlife 
 Kathryn Toepel, Oregon Public Health Branch 
 Jeff Baker, Confederated Tribes of Grand Ronde  
 Tom Downey, Confederated Tribes of Siletz  
 Audie Huber, Confederated Tribes of Umatilla 
 Brian Cunninghame, Confederated Tribes of Warm Springs 
 Erin Madden, Nez Perce Tribe 
 Rose Longoria, Confederated Tribes of Yakama Nation 
 Valerie Lee, Environment International 
 Keith Pine, Integral Consulting 
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Helle B. Andersen


From: Blischke.Eric@epamail.epa.gov
Sent: Friday, November 17, 2006 10:57 AM
To: chris.thompson@EILTD.net; Shephard.Burt@epamail.epa.gov; Jennifer L Peterson; 


jeremy_buck@fws.gov; Goulet.Joe@epamail.epa.gov; Helle B. Andersen; 
rgensemer@parametrix.com


Cc: Humphrey.Chip@epamail.epa.gov
Subject: Selection of Final Chemical for Rangefinding Testing


I would like to set up call to discuss and reach agreement on the final chemical for the 
rangefinding test.  This email is being sent out to everyone who was done at the lab on 
Monday when this topic was first brought up.  The call will take place at 2:00 pm today.  The 
call‐in number is 800 504‐8071.  The access code is 3758297.  The issue is whether to run the 
test with naphthalene or select another chemical. 
 
Naphthalene was selected based on narcosis as the mode of toxic action. 
The advantage of using naphthalene is that it is well studied chemical and exerts a strong 
narcotic effect.  The disadvantage of using naphthalene is its volatility.  Even with 12 hour 
or 24 hour renewals, we may loose naphthalene.  In addition, it is my understanding that the 
lamprey are sensitive to DO and do better in aerated testing chambers. 
 
Other chemicals that may be used in place of naphthalene include acenaphthylene and 1,2,4 
trichlorobenzene.  The disadvantage of using these chemicals is that they may not be as well 
studied and may be a less potent narcotic.  In addition, based on a review of Henry's law 
constants, 1,2,4 trichlorobenzene may be more volatile than naphthalene and thus not an 
acceptable substitute; naphthalene is 2 ‐ 4 times more volatile than acenaphthylene. 
 
I apologize for the late notice.  However, the laboratory is geared up to do the testing on 
Monday.  Thus, we need to make a decision today.  A representative from the laboratory will 
participate. 
 
Thanks, Eric 
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Helle B. Andersen


From: Blischke.Eric@epamail.epa.gov
Sent: Friday, November 17, 2006 3:24 PM
To: Helle B. Andersen
Cc: Goulet.Joe@epamail.epa.gov; Shephard.Burt@epamail.epa.gov; 


rgensemer@parametrix.com
Subject: Lamprey Toxicity Testing for Naphthalene


Helle, as discussed, we agreed to not perform the static renewal rangefinding test for 
naphthalene during the Phase 1 lamprey toxicity testing program.  Instead, a flow‐through 
rangefinding test for naphthalene will be performed as part of the Phase 2 lamprey toxicity 
testing program.  In addition, loss characteristics of the flow through system will be tested 
as part of Phase 2 prior to flow‐through rangefinding testing. 
 
Let me know if you have any questions. 
 
Thanks, Eric 
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Helle B. Andersen


From: Helle B. Andersen
Sent: Friday, April 06, 2007 2:38 PM
To: 'Humphrey.Chip@epamail.epa.gov'; 'Eric Blischke (blischke.eric@epa.gov)'
Cc: Lisa Saban; John Toll; 'Valerie Oster'; 'Lora Boehlke'
Subject: Lamprey toxicity data report and response to comments document
Attachments: LWG Ltr EPA Lamprey Toxicity Testing (04-05-07).pdf; Round 3 Lamprey Bioassay Report to 


EPA_4_6_07.pdf; LWG response to comments document_to EPA.pdf


Chip and Eric, 
On behalf of LWG we are pleased to submit the Lamprey Toxicity Testing Data Report for Phase 1 and the FSP/QAPP 
response to comments document.  
Helle  
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
  
Direct Line (206) 577-1287 
Phone (206) 378-1364 
Fax (206) 217-0089 
hellea@windwardenv.com 
  
This communication is made under the framework of the LWG Participation Agreement and in the parties' common interests in meeting LWG member obligations 
under the Administrative Order on Consent and in anticipation of litigation concerning liability for the Portland Harbor Superfund site. This communication is 
intended and believed by the parties to be part of an ongoing and joint effort to develop and maintain a common legal strategy and contains strategies, work 
product and legal advice within the "common interest" extension of the attorney-client privilege and the work product doctrine. This communication may include 
attorney-client communications. With respect to communications by private LWG members to public members, those communications are with the expectation 
that they will be kept confidential by the public entities. The information is intended to be for the use of the individual or entity named above. If you are not the 
intended recipient, please be aware that any disclosure, copying, distribution or use of the contents of this information is prohibited. If you have received this 
electronic transmission in error, please notify us by electronic mail at hellea@windwardenv.com. 
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LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


EPA’s conditional approval letter of the Lamprey Toxicity Testing FSP, October 11, 2006 


General 
Comment 


Section 1.1.1 of the Lamprey FSP describes a series of 
objectives for the Phase 1 lamprey ammocoete collection and 
testing effort.  EPA does not believe that rigorous “methods” 
for the collection, transport and holding of the lamprey 
ammocoetes will be developed.  Rather, one goal of the Phase 
1 work will be to collect, transport and hold the ammocoetes 
for the Phase 1 range finding toxicity testing and to apply 
lessons learned regarding the collection, transportation and 
holding of lamprey ammocoetes for the Phase 2 toxicity 
testing. 


LWG agrees with EPA’s assessment of the goals for Phase 1. 


Collection 1 General:  EPA assumes that the Siletz River and/or other 
watersheds targeted for either Phase 1 or Phase 2 lamprey 
ammocoete collection efforts as toxicologically clean 
reference/background samples.  During the collection of 
lamprey ammocoetes for the toxicity testing, additional 
lamprey ammocoetes should be collected for chemical 
analysis.  Lamprey ammocoetes collected as reference 
samples should be analyzed according to the protocols in the 
EPA approved Field Sampling Plan:  Round 3 Sampling for 
Lamprey (Lamperta SP.) Ammocoete Tissue. 


Based on a later conversation with Burt Shephard, it is LWG’s understanding 
that EPA dropped this request. However, lamprey ammocoetes were collected 
and archived frozen for potential further analysis (chemical analyses or 
taxonomic identification; see comment Collection 2). 


Collection 2 General:  A representative sub-sample of the collected 
individuals should be archived for future reference and more 
detailed taxonomic identification if necessary. 


See response to comment Collection 3. 


Collection 3 Section 2.3.1, Page 9, Field Logs:  Site conditions should be 
noted in the field logbook, including habitat, substrate type, 
water quality and density of ammocoetes within a specified 
collection area. 


Information on site conditions was noted in the field logbook during the 
collection of ammocoetes. 


Collection 4 Section 2.5, Page 9, Schedule:  It is unclear whether a target 
field water temperature of 10ºC is critical to the success of the 
study.  It is likely that stream flow may be a more critical factor 
governing the success of the lamprey ammocoete collection 
event. In either event, alternate locations should be identified 
to maximize the likelihood of a successful lamprey ammocoete 
collection event. Should productivity of the collection effort 
decline in response to lower temperatures and/or precipitation 
events, consultation with EPA is required to determine when to 
cease collection efforts. 


The target maximum number (800) of ammocoetes was collected for Phase 1 
at a single location identified by Stan Van de Wetering as having a high density 
of lamprey ammocoetes. 
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LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


Collection 5 Section 3.1, Page 10, Field Sampling, First Paragraph:  The 
rationale for targeting “up to 800 ammocoetes” for collection is 
not provided.  Further discussion is required to confirm the 
number of ammocoetes required for the Phase 1 work.  This 
will be important to determine when to cease the Phase 1 
ammocoete collection effort. 


The large target number of ammocoetes (800) ensured that the laboratory 
(NAS) had sufficient ammocoetes to complete the Phase 1 testing, including 
the additional temperature testing later requested by EPA and its partners. The 
large target number of ammocoetes also provided NAS with a sufficient range 
of sizes of ammocoetes so that the laboratory could select ammocoetes that 
were the most “comparable” in size for the Phase 1 testing. For further 
response on the size issue, see Collection 6 comment. 


Collection 6 Section 3.1, Page 10, Field Sampling, Third Paragraph: It is 
unclear what is meant by the term “representative individuals.”  
In addition, the rationale for focusing on the “smallest” 
ammocoetes is unclear.  For example, are smaller 
ammocoetes likely to be more sensitive to exposure to 
contaminants than are larger ammocoetes?  Once collection 
efforts have begun, discussion with EPA is required to 
determine the size range to be transported to the laboratory for 
the Phase 1 work.  EPA agrees that the ammocoetes 
submitted for Phase 1 testing should be of comparable size. 


At the initiation of the field collection effort, the size range of the ammocoetes in 
the Siletz River was unknown; also unknown was whether sufficient 
ammocoetes of a given size range could be collected. For these reasons, the 
field crew retained all ammocoetes that they collected, and they collected more 
than were strictly needed for conducting the six range-finding tests. After the 
collection of all 800 ammocoetes, a representative subsample of six 
ammocoetes was selected, and these ammocoetes were weighed and 
measured for length. The ammocoetes ranged from 28 to 84 mm in length and 
from 0.04 to 0.78 g in weight. The Phase 1 testing was conducted with 
ammocoetes approximately in the middle of this range (average length was 67 
± 11 mm; average weight was 0.45 ± 0.20 g).   


Holding 1 General:  A key aspect of the toxicity testing program is the 
successful holding of the lamprey ammocoetes.  Scientists 
from USGS, USFW, ODFW, the Siletz and others familiar with 
the holding of lamprey ammocoetes should be consulted to 
identify key factors and techniques associated with successful 
holding of lamprey ammocoetes. 


Scientists from USGS, USFW, ODFW, the Siletz and others familiar with the 
holding of lamprey ammocoetes were consulted extensively by NAS and the 
LWG during Phase 1 holding and testing.  


Holding 2 Section 4.1, Page 12, Laboratory Holding:  The health of the 
lamprey ammocoetes should be monitored closely during 
holding.  EPA recommends maintaining careful records of the 
water conditions that the ammocoetes are being held in.  
Metrics for determining the health of the ammocoetes should 
be maintained.  These may include regular weighing; 
monitoring of behavior such as swimming, burrowing, 
avoidance, or other responses; measuring respiration rate and 
mortality.  EPA expects that modifications to the holding 
procedures may be required.  For example, varying 
temperature or feeding in a consistent manner among different 
holding chambers, and varying the size of the holding 
chambers/density of fish.  It is critical that any changes to the 
holding protocol be documented and summarized to ensure 
that Phase 2 is successful. 


Normal behavior for lamprey ammocoetes is to immediately burrow into the 
sediment and remain there. If any are observed swimming around and not 
burrowing, it is an indication that they are under some sort of stress. Except for 
six, which later died, all lamprey ammocoetes burrowed into the sediment 
during holding and were not observed swimming in the water column. Lamprey 
ammocoetes were not fed during the first month of holding on the 
recommendation of William Swink, MS, Research Fishery Biologist with the 
USGS at Hammond Bay Biological Station. Mr. Swink has more than 15 years 
of experience working with sea lamprey, including the culture of larval 
lampreys; effects of density on growth of larvae; and survival, growth, and 
feeding of newly metamorphosed lampreys. Records of water quality 
parameters were kept during Phase 1 holding and will be kept during Phase 2 
holding. 
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LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


Holding 3 Section 4.1, Page 12, Laboratory Holding:  The Lamprey 
Toxicity FSP states that water hardness will be soft (<50 mg/l 
as Ca CO3).  It is unclear how the water hardness was 
selected.  For example, is the goal to match the hardness of 
the water from which the organisms were collected or to match 
the conditions of the Portland Harbor Study Area?  Mean 
water hardness in the ISA is 30 mg/L (range approximately 25-
35 mg/L for most samples).  EPA recommends matching the 
hardness of the water from the collection area.  Hardness may 
need to be varied to ensure successful holding of the 
ammocoetes.  Other parameters (e.g., DO, pH) that may affect 
survival of the lamprey ammocoetes should be monitored and 
adjusted as necessary. 


The water hardness was selected so that it matched the hardness in the Siletz 
River and in the Lower Willamette River (LWR). Other parameters such as 
dissolved oxygen, pH, temperature, conductivity, and alkalinity were monitored 
during holding. 


Holding 4 Section 4.1, Page 12, Laboratory Holding:  The type and 
source of the laboratory exposure water should be specified.  
From the sediment toxicity studies conducted for the Portland 
Harbor RI/FS at NAS, EPA assumes that the water source will 
be dechlorinated City of Newport water; this assumption 
should be confirmed.  In addition, EPA recommends 
transitioning the lamprey from Siletz River water to the 
laboratory water gradually in case there might be issues with 
acclimation to the different waters.  Given that so little is 
known about animal husbandry with this species, such a 
gradual transition to the test waters may help maintain 
organism vigor. 


The water source used during holding was dechlorinated city of Newport 
(Oregon) water. The ammocoetes were transported to the laboratory in site-
collected water and transferred directly into the holding aquaria with the 
dechlorinated city of Newport water. The ammocoetes showed no effects in 
response to the transfer; they swam to the bottom and burrowed into the 
sediment.  
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LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


Holding 5 Section 4.1, Page 12, Laboratory Holding:  The Lamprey 
Toxicity FSP states “The water temperature in the holding 
aquaria will be 12˚ ± 2˚ C (Not to exceed 15˚ C).”  The basis 
for selecting 12˚ C is unclear.  Meeuwig et al. (2005) shows 
that among four temperature treatments (12˚, 14˚, 18˚, and 22˚ 
C), lamprey at 18˚ C had the highest survival rate; although 
the only statistical difference was that lamprey at 22˚ C had a 
lower survival rate than lamprey maintained at the three other 
temperatures.  Similarly, the temperature at which lamprey 
suffered the lowest rate of developmental abnormalities was 
14˚ C, although the only statistical difference was that lamprey 
at 22˚ C had a lower rate of developmental abnormalities than 
lamprey maintained at the three other temperatures. Based on 
these data, the optimal temperature for maintaining 
ammocoetes in the lab would be between 14˚ and 18˚ C, not 
12˚ C.  This issue also is important because, in “cold-blooded” 
fish (and other organisms), toxicity of contaminants typically 
increases as temperature increases because of the effect of 
temperature on metabolic rate.  Thus, lamprey ammocoetes 
may be more sensitive to contaminants at 16˚- 18˚ C, than at 
12˚ C. 


In response to EPA comments, two other temperature tests that compared the 
survival of ammocoetes in 12ºC with survival in 17º C and 22º C were 
conducted. 


Holding 6 Section 3.2, Page 11, Field Holding and Transportation, First 
Paragraph:  It is unclear how was the substrate (sterile sand) 
in which the ammocoetes are transported was selected.  
Maintaining the natural conditions may be preferred during 
transport (assuming no unknown contamination in the source 
material). 


The sterile sand was selected based on recommendation from Stan Van de 
Wetering, Siletz Tribe. The substrate used in the field collection and holding 
was later changed to site-collected sediment based on comments from 
Christina Lucier, USFW biologist. Christina pointed out that store-bought sand 
could have sharp edges and thereby potentially damage the ammocoetes 
during transportation. 
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LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


EPA’s conditional approval letter of the Lamprey Toxicity Testing FSP and QAPP, October 31, 2006 


FSP 1 Page 6, Section 2.4.1:   Daily records of mortality should be 
recorded, not just at the termination of the test.  In addition, 
other noticeable changes in behavior and other responses be 
observed and recorded daily and at the termination of the 
range finding tests.  Examples of behavior that should be 
noted include narcosis, morbidity, erratic behaviors or changes 
in swimming ability. 


Mortality was recorded daily. Because the behavior of lamprey ammocoetes 
differs from the common behavior of other fish used in toxicity testing, 
qualitative records were not made during Phase 1. Instead, the following 
general observations were noted. At test initiation, when the ammocoetes were 
transferred from sediment to the test chamber that contained only water, the 
ammocoetes would swim around erratically, presumably searching for 
sediment. When no sediment was found, the ammocoetes would sink to the 
bottom of the test chamber, where they remained (mostly inactive) throughout 
the tests. This behavior was also observed in the control. LWG will continue to 
make qualitative behavioral observations in Phase 2. However, there is great 
uncertainty associated with documenting observed behaviors, as well as the 
overall consequences of these behaviors because of the limited amount of 
published information and experience with lamprey ammocoetes. 


FSP 2 Page 11, Section 3.2: EPA understands that the substrate for 
holding the ammocoetes was changed to site-collected 
sediment from the proposed sterile sand.   


The substrate was changed to site-collected sediment based on comments 
from Christina Lucier, USFW biologist. Christina pointed out that store-bought 
sand could have sharp edges and thereby potentially damage the ammocoetes 
during transportation. 


FSP 3 Page 13, Section 4.2:  EPA provided guidance on the 
selection of chemicals for the toxicity testing.  This rationale 
should be described to justify the selection of these particular 
six chemicals with respect to the primary study objectives and 
the specific chemical modes of action represented by each 
chemical.  In addition, the chemical concentrations to be 
tested should be determined and identified in consultation with 
EPA and its government partners prior to initiation of the range 
finding testing.  Due to the size of the chemical concentration 
range specified in Table 5-1, EPA recommends five chemical 
concentration ranges be utilized. 


Due to time constraints, the FSP will not be revised to address the requested 
revisions and resubmitted. Four widely spaced concentrations and a control 
were tested for each of the five chemicals (copper, aniline, pentachlorophenol, 
lindane, and diazinon) in Phase 1. In Phase 2, the five chemicals in the 
definitive tests will be tested with five concentrations and a control. The 
concentration range of the five chemicals will be based on the Phase 1 testing. 
In addition, in Phase 2, a range-finding test and a definitive test will be 
performed with naphthalene, with the same number of concentrations as for the 
other five chemicals. 
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LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


FSP 4 Page 13, Section 4.2:  For most of the proposed chemicals, 
static-renewal test methods are indeed the most appropriate 
and cost-effective approach for exposing ammocoetes. 
However, because naphthalene is quite volatile, the testing 
laboratory will have to take extra care to either minimize losses 
from the test solutions, or modify the exposure system itself. In 
our experience testing with this chemical, for example, we 
would actually be more likely to use flow-through methods, 
even when conducting range finding tests. Losses owing to 
volatilization can still be significant using flow-through 
methods, but at least it is constant and quantifiable. These 
conditions are both more difficult to achieve with static-renewal 
methods. Therefore, the testing laboratory needs to address 
this concern, and potentially adjust their methods to ensure 
that the results obtained from the rangefinder are accurate 
enough to inform the definitive tests. 


NAS did some initial work with naphthalene for the Phase 1 testing and found 
that the chemical was too volatile for conducting a meaningful static-renewal 
range-finding test. In consultation with EPA and its partners, it was agreed that 
the range-finding test with naphthalene would be delayed to the Phase 2 flow-
through testing. 


FSP 5 Page 13, Section 4.2:  It is unclear why the lamprey will be fed 
during testing (the text states 2 hours prior to renewal at 48 
hours).  EPA recommends not feeding the organisms during 
the test.  Not feeding is a standard protocol during 96 hour 
LC50 tests and feeding could skew the results and uptake of 
the chemical. 


The ammocoetes were not fed during testing. 


FSP 6 Page 13, Section 4.2:  Organism mortality should be recorded 
daily (as opposed to just at 0 and 96-hr). 


Mortality was recorded daily during Phase 1 and will be recorded during 
Phase 2. 







Portland Harbor RI/FS 
Response to EPA Comments on the Lamprey Toxicity FSP and QAPP 


April 6, 2007 
 
 


DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, 
state, and tribal partners, and is subject to change in whole or in part. 


7


LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


FSP 7 Page 14, Section 4.3:  A second set of range finding tests with 
the flow through system should be performed as part of Phase 
2 to confirm the results of Phase 1 and to account for 
differences between the static range finding testing proposed 
for Phase 1 and the flow through definitive testing proposed for 
Phase 2.  Additional range finding tests should be conducted 
during Phase 2 (definitive toxicity testing phase) to ensure that 
results from Phase 1 testing are comparable to those from 
organisms collected from different source streams, time of 
year, etc and to take advantage of any “lessons learned” from 
the phase 1 work.  Confirmatory testing is not necessary for all 
tests.  Further discussion between the LWG and EPA will be 
required to determine the scope of the Phase 2 range finding 
testing.  
 


In comment QAPP 2, EPA states that range-finding tests only have one 
objective, which is to help define the dose spacing that will be used in the 
definitive tests. In the Phase 1 testing, NAS successfully defined the range for 
five of the six chemicals (copper, aniline, pentachlorophenol, lindane, and 
diazinon). Based on this fact, the laboratory is confident that it can successfully 
conduct the definitive tests for these chemicals without conducting another set 
of range-finding tests. Because of the limited number of ammocoetes ODFW 
allows to be collected for the study, LWG proposes that no additional range-
finding tests be performed for the five chemicals. If one of the definitive tests 
fails based on the control performance, another definitive test will be conducted. 
If the test is not acceptable for other reasons, another test will be conducted to 
satisfy the primary goal of the toxicity testing, which is to compare sensitivity 
against published toxicity data for the most sensitive surrogate species (see 
comment FSP 8). Test concentrations would be set to bracket the most 
sensitive known LC50 from the literature. As agreed upon with EPA, a flow-
through range-finding test with naphthalene will be performed as part of the 
Phase 2 testing prior to the definitive test with this chemical.  


FSP 8 Page 14, Section 4.3:  If range finding tests in Phase 1 are 
unsuccessful or inconclusive for a given chemical, an alternate 
approach to side by side testing with rainbow trout should be 
considered.  The primary goal of the toxicity testing is to 
compare sensitivity against published toxicity data for the most 
sensitive surrogate species, which may not necessarily be 
rainbow trout for all chemicals. In the event of an unsuccessful 
or inconclusive range finding test, the definitive test 
concentrations could be set to “bracket” the most sensitive 
known LC50 from the literature. If it is determined that lamprey 
ammocoetes are equally or more sensitive than the surrogate, 
a definitive LC50 (or “less than” value) would be obtained, and 
satisfy the goals of the study.  However, if lamprey 
ammocoetes are determined to be less sensitive (i.e., few or 
no organisms die in any test concentration), it will be possible 
to concluded that the lamprey are less sensitive than the most 
sensitive surrogate, again achieving the goals of the study. It is 
still preferable to get a definitive LC50 for all test chemicals 
based on a valid rangefinder, but this alternative may help 
achieve the same goal, without the additional expense of side 
by side testing with rainbow trout. 


All five range-finding tests with copper, aniline, pentachlorophenol, lindane, and 
diazinon were completed successfully in Phase 1, providing NAS with 
concentrations for each chemical that range from causing no mortality to 100% 
mortality. A range-finding test with naphthalene was not conducted during 
Phase 1 testing (see comment FSP 4 for further details). LWG expects to be 
able to provide LC50 values for all six chemicals. 
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LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


FSP 9 Page 14, Section 4.5: The text should state specifically what 
water samples would be collected and submitted for laboratory 
confirmation testing, e.g., before and after exposure, from 
every test chamber, etc.  The volume of water required for the 
analyses is quite large (page 17, Table 5.1) and individual 
tests may not provide that much water.  EPA recommends that 
parameters such as temperature, DO, pH and conductivity be 
recorded daily. 


For Phase 1, confirmatory chemical analyses were performed for each 
chemical solution and the control at test initiation, 48 hours (both new and old 
solutions), and test termination. For Phase 2, confirmatory chemical analyses 
will be performed on water samples collected very 24 hours. Temperature, 
dissolved oxygen, and pH were measured daily in all concentrations. 
Conductivity, hardness, and alkalinity were measured daily in the control and 
highest concentration. 


FSP 10 Page 17, Section 5.0:  Lamprey ammocoete tissue should be 
analyzed after following toxicity testing in addition to water. 
Both live and dead ammocoetes should be analyzed at the 
end of the definitive tests for contaminant body burdens (whole 
body) of the test chemical.  This will provide useful information 
in its own right, but will also help answer whether or not the 
ammocoetes received a contaminant dose if few or no 
mortalities are observed. 


LWG disagrees with EPA’s proposal to measure lamprey ammocoete tissue 
concentrations following toxicity testing. The specific objective of the Phase 2 
lamprey ammocoete collection and testing effort as stated in the FSP is to 
perform one acceptable (i.e., passing the acceptability criteria) definitive test 
deriving the concentration that is lethal to 50% of an exposed population (LC50) 
for each of the following six chemicals: copper, aniline, pentachlorophenol, 
naphthalene, diazinon, and lindane. Therefore, ammocoete tissue 
concentration data would not contribute to satisfying the study objective. For 
further comment, please see the response to comment QAPP 6. 


FSP 11 Page 17, Section 5.1:  Chemical analysis daily is required for 
the static testing to determine chemical loss over the test 
duration.  Chemical analysis of the water should include both 
total and dissolved copper analysis.   
 


Confirmatory chemical analyses were performed for each chemical solution and 
the control at test initiation, 48 hours (both new and old solutions), and test 
termination. For the Phase 2 testing, confirmatory chemical analyses will be 
performed every 24 hours. The water samples from Phase 1 were analyzed for 
total copper. 


FSP 12 Page 18, Section 5.2:  The text should demonstrate that the 
detection and reporting limits are adequate to meet the project 
goals.  In particular, EPA is concerned whether the detection 
and reporting limits for lindane and pentachlorophenol are 
sufficient.  The ACG for lindane (11 ppb) is higher than the 
lowest LC50 reported in Table 4-1 of 1 ppb. While the MRL 
and MDL are low enough to detect test concentrations at or 
below 1 ppb, why is the ACG higher than 1 ppb? Also the ACG 
for pentachlorophenol (54 ppb) is substantially higher than the 
lowest LC50 reported in Table 4-1 (5 ppb). In the latter case, 
the MRL of 25 ppb would not be low enough if the lamprey 
LC50 was similar to this lowest reported LC50. 


The MRLs used in Phase 1 were all below the lowest published values (the 
ACGs listed in Table 5-2 are incorrect) and sufficiently low to detect all 
concentrations used in the toxicity tests. 
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LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


FSP 13  Page 20, section 6.0:  A table of test conditions and test 
acceptability criteria should be developed to more formally 
document test procedures and conditions.  Will be especially 
useful if someone wants to repeat the studies or test 
ammocoetes with additional chemicals in the future.  The table 
should include the following types of information: 


• Test type (static, static renewal or flow through) 
• Test duration (96 hrs in this case for acute tests) 
• Water temperature 
• Light quality 
• Light intensity 
• Photoperiod (usually 16 hrs light, 8 hrs dark) 
• Test chamber size 
• Test chamber volume 
• Frequency of test solution renewal 
• Age of test organisms 
• Number of organisms per test chamber 
• Number of replicate exposure chambers per test 


concentration 
• Number of organisms per exposure concentration 
• Feeding regime (probably not needed for a 96 hr fish 


acute test) 
• Test chamber cleaning 
• Test chamber aeration 
• Dilution water source 
• Test concentrations 
• Dilution series 
• Test endpoint (mortality in this case) 


Test acceptability criterion (90 % survival in controls 
recommended) 


A table of test conditions and test acceptability criteria, including the list of 
parameters given by EPA and its partners, was developed for Phase 1 testing 
and will also be included for Phase 2 testing. 


QAPP 1 Page ii, Distribution List:  The distribution list should be 
expanded to include EPA’s.  This has been done for other 
QAPPs (e.g., Round 2 QAPP). 


Due to time constraints, the QAPP will not be revised to address the requested 
revisions and resubmitted. However, the distribution list in future QAPPs and 
FSPs will be expanded to include EPA’s distribution list. 
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LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


QAPP 2 Page 5, Section 1.2:   The QAPP should specify the study 
objectives identified by EPA for the laboratory toxicity studies.  
They were 1.) Determine whether existing fish toxicity 
reference values (TRVs) are sufficiently protective of lamprey 
survival and growth as determined by laboratory toxicity 
testing with representative chemicals, and 2.) Identify the 
relative sensitivity of Pacific Lamprey to adverse contaminant 
effects when compared to the sensitivity of other freshwater 
species.  These objectives should be incorporated into the 
QAPP.   In addition, the objective of the range finding tests 
should be explicitly defined.  Range finding tests should have 
only one objective, which is to help define the dose spacing 
that will be used in the definitive toxicity tests.  Any statistically 
derived results (i.e. LC50s) that can be derived from the range 
finding tests will not have sufficient power to be useable in 
meeting overall study objectives and toxicity test acceptability 
criteria.  EPA will not utilize any of the results from the range 
finding tests in any of its decision making processes on the 
Portland Harbor site.  Goals and objectives (although perhaps 
elaborated on in the work plan) need to be clearly identified 
here, including stating the specific problem and what we need 
to know.  For example, add to end of second sentence “…to 
assess potential risk to lamprey ammocoetes from Portland 
Harbor contamination” and add to second to last sentence “… 
with lamprey ammocoetes to determine acute toxicity (range of 
LC50s) or test sensitivity to chemicals of potential concern 
relative to other fish species.” 


Due to time constraints, the QAPP will not be revised to address the requested 
revisions and resubmitted. However, LWG agrees with the objectives stated in 
the EPA comment. LWG also agrees with the statement that range-finding tests 
only have one objective, which is to help define the dose spacing that will be 
used in the definitive tests. In Phase 1 testing, NAS successfully defined the 
range for five of the six chemicals (copper, aniline, pentachlorophenol, lindane, 
and diazinon). Based on this fact, the laboratory is confident that it can 
successfully conduct the definitive tests for these chemicals without conducting 
another set of range-finding tests. Because of the limited number of 
ammocoetes ODFW allows to be collected for the study, LWG proposes that no 
additional range-finding tests be performed for the five chemicals. If one of the 
definitive tests fails based on the control performance, another definitive test 
will be conducted. If the test is not acceptable for other reasons, another test 
will be conducted to satisfy the primary goal of the toxicity testing, which is to 
compare sensitivity against published toxicity data for the most sensitive 
surrogate species (see EPA comment FSP 8). Test concentrations would be 
set to bracket the most sensitive known LC50 from the literature. As agreed 
upon with EPA, a flow-through range-finding test with naphthalene will be 
performed as part of Phase 2 testing prior to the definitive test with this 
chemical. 


QAPP 3 Page 5, Section 1.2: This section should make clear that an 
understanding of the relative sensitivity of the lamprey 
ammocoetes is required to assess risks to lamprey 
ammocoetes. 


Due to time constraints, the QAPP will not be revised to address the requested 
revisions and resubmitted. However, LWG agrees that an understanding of the 
relative sensitivity of lamprey ammocoetes is required to assess risks to 
lamprey ammocoetes. 


QAPP 4 Page 3, Section 1.2.4:  While it is acceptable for the laboratory 
manager (Linda Nemeth) to also be the laboratory QA/QC 
officer, to prevent conflicts of interest during conduct of the 
study, it is not generally considered acceptable for the QA/QC 
officer to have direct oversight of the study, as indicated in the 
Responsibility column of Table 2-1. Instead, all direct 
laboratory testing oversight should reside with the NAS project 
manager, Gary Buhler. 


All direct laboratory testing oversight during Phase 1 was performed by Gary 
Buhler. In addition, Dick Cardwell was involved with the chemical issues of 
testing (e.g., solubility of the chemicals, concentration ranges). Linda Nemeth 
performed the tasks of a QA/QC officer and the general overall tasks of a 
laboratory manager, including communication with Windward. A similar division 
of work will be used during the Phase 2 testing. 
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LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


QAPP 5 Page 5, Section 1.3:  The project schedule should be 
described (timeframe for analytical work for the Phases).  The 
source of lamprey ammocoetes (e.g., collected from Siletz 
River) should also be described.  It may also be worth citing 
the FSP (and perhaps a field QAPP) here for more detailed 
information. 


Due to time constraints, the QAPP will not be revised to address the requested 
revisions and resubmitted. However, validated chemistry data will be available 
4 months after the completion of each definitive test. The collection sites of the 
lamprey ammocoetes for Phase 1 and 2 are detailed in the FSP, and the FSP 
should have been cited for this information. 


QAPP 6 Page 5, Section 1.4:  At the completion of the Phase 2 
“definitive” toxicity test for each of the six contaminants of 
interest (COI), ammocoete tissue should be composited from 
the test replicates and measured for the analyte that was 
tested.  This will achieve two goals:  (1) it will assure that the 
COI was, in fact, absorbed by the ammocoetes, and (2) the 
tissue concentration data can be used to establish a dose-
response curve which will be useful for assessing the LD50 of 
the COI. 


LWG disagrees with EPA’s proposal to measure tissue concentrations and 
derive LD50s because it will not help satisfy the study objective (see response 
to FSP 10) and because of concerns with the following methodology issues: 
• There is no established procedure for developing lamprey ammocoete 


LD50s. Developing an experimental design for lamprey LD50s would 
require experimental research, which is not part of the study objectives.  


• The proper experimental design for developing lamprey LD50s would be 
a sediment bioassay. Lamprey ammocoetes are benthic infauna, and 
LD50s for other benthic organisms are based on sediment bioassays.  


• Using tissue concentration data from lamprey that die during the tests 
would not be appropriate because post-mortem processes can 
significantly alter tissue concentrations. However, if tissue analysis is 
conducted on surviving lamprey, only no effects concentrations can be 
derived. 


QAPP 7 Page 6, Section 1.6.1: The laboratory records should include 
much more narrative as well as detailed monitoring data 
(original and summary) of the husbandry phase of the study.  
More information should also be provided about what 
constitutes “normal” behavior and “good condition” of lamprey 
ammocoetes (e.g., how they behaved in the field upon 
collection) to compare to the results provided in the narrative.  
The laboratory records should include much more narrative as 
well as detailed monitoring data (original and summary) of the 
husbandry phase of the study.  More information should also 
be provided about what constitutes “normal” behavior and 
“good condition” of lamprey ammocoetes based on the 
literature.  See FSP Comment #1 above. 


Normal behavior for lamprey ammocoetes is to immediately burrow into the 
sediment and remain there. If any are observed swimming around and not 
burrowing, it is an indication that they are under some sort of stress. All lamprey 
ammocoetes except the six that later died burrowed into the sediment during 
holding and were not observed swimming in the water column. 


QAPP 8 Page 6, Section 1.6.1: A table should be provided that lists the 
specific water quality measurements (e.g., DO, pH, etc.) that 
will be performed during the testing. 


Temperature, dissolved oxygen, and pH were measured daily in all 
concentrations. Conductivity, hardness, and alkalinity were measured daily in 
the control and highest concentration. 
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LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


QAPP 9 Page 7, Section 1.6.3: Please clarify that audits will be done 
on-site in the laboratory during testing (first bullet). 


One audit was performed by Dr. Paul Dinnel (Dinnel Marine Resources) as an 
external reviewer. In addition, EPA and its partners performed one day-long 
audit during the Phase 1 testing. The same level of oversight by Paul Dinnel 
and EPA and its partners is expected for Phase 2. 


QAPP 10 Section 1.6.4, Data Report:  The data report submitted to the 
government team should include the all raw data electronically 
(e.g. water quality measurements, replicate survival, etc.) and 
LC50 calculations from the laboratory.  In addition, the data 
should also be submitted electronically in SEDQUAL format. 


The Phase 1 data report will include all raw data electronically (e.g., water 
quality measurements, replicate survival). The Phase 2 report will include all 
raw data electronically (e.g., water quality measurements, replicate survival) 
and LC50 calculations from the laboratory. In addition, the data from Phase 2 
will also be submitted electronically in SEDQUAL format. 


QAPP 11 Page 9. Section 2.1. Experimental Design:  Although static 
range-finding tests may provide some value and insight 
regarding toxicity of the COIs, they are not an acceptable 
replacement for flow-through range-finding tests. Thus, flow-
through range-finding tests should be done for all COIs as part 
of the phase 2 definitive testing program.  See FSP Comment 
#7 above. 


As stated in comment QAPP 2, the range-finding tests only have one objective, 
which is to help define the dose spacing that will be used in the definitive tests. 
In Phase 1 testing, NAS successfully defined the range for five of the six 
chemicals (copper, aniline, pentachlorophenol, lindane, and diazinon). Based 
on this fact, the laboratory is confident that it can successfully conduct the 
definitive tests for these chemicals without conducting another set of range-
finding tests. Because of the limited number of ammocoetes ODFW allows to 
be collected for the study, LWG proposes that no additional range-finding tests 
be performed for the five chemicals. If one of the definitive tests fails based on 
the control performance, another definitive test will be conducted. If the test is 
not acceptable for other reasons, another test will be conducted to satisfy the 
primary goal of the toxicity testing, which is to compare sensitivity against 
published toxicity data for the most sensitive surrogate species (see EPA 
comment FSP 8). Test concentrations would be set to bracket the most 
sensitive known LC50 from the literature. As agreed upon with EPA, a flow-
through range-finding test with naphthalene will be performed as part of the 
Phase 2 testing prior to the definitive test with this chemical. 


QAPP 12 Page 10, Table 2-1, and page 11, section 2.2.:  Table 2-1 
specifies a temperature of 12°C ± 1°C.  EPA and LWG 
personnel have discussed the temperature issue and believe it 
is appropriate to explore the effect of higher temperatures 
(e.g., 15°C).  At a minimum, some Phase 1 range finding tests 
should be performed at a higher temperature to help 
determine the optimal temperature for the Phase 2 definitive 
flow through toxicity testing.  Further discussion is required to 
finalize the Phase 1 range finding test temperatures and 
approach. 


In response to EPA comments, two other temperature tests that compared the 
survival of ammocoetes in 12ºC with survival in 17º C and 22º C were 
conducted. LWG proposes to conduct the Phase 2 toxicity testing at 17º C. 
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LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


QAPP 13 Page 9, Section 2.1, Experimental Design:   
• Test Waters:  Test waters should be measured for 


ammonia, particulate matter, total dissolved gas, and 
TOC according to ASTM, 1996.   


• Organism Loading:  The protocol outlined here should 
follow the ASTM guidelines.  For static tests, organisms 
per chamber should not exceed 0.8 g/organism per liter 
for temperatures 17 degrees C or less.   


• Feeding:  For the static tests, the organisms should not 
be fed unless it is shown to stress the organisms within 
the test period (96 hours). 


• Fecal matter and uneaten food will decrease the 
dissolved oxygen concentration and the biological activity 
of some test materials.  This is especially a problem in 
the static tests. 


• Control Test Run:  A control test should be run in the test 
water and environment prior to conducting testing.  
During this control run, stress, mortality or other organism 
behavior that may influence the results of the test should 
be recorded.  This testing can also be used to determine 
if feeding during the test is necessary.  


Holding:  A daily record of feeding, behavioral observations 
and any mortality should be recorded and provided to the 
government team. 


Analyses of the test waters for ammonia, particulate mater, total dissolved gas, 
and TOC were not performed during Phase 1 testing but will be conducted 
during Phase 2. The loading rate for the Phase 1 testing complied with the EPA 
guideline of a maximum 1.1 g organism/L (EPA 2002). The loading rate for 
Phase 2 will comply with both EPA and ASTM guidelines of a maximum of 0.8 g 
organism/L (ASTM 1996). The lamprey ammocoetes were not fed during Phase 
1 testing and will not be fed during Phase 2 testing. A small toxicity test 
including a control and three to five test concentrations was performed prior to 
each range-finding test in Phase 1.  
Normal behavior for lamprey ammocoetes is to immediately burrow into the 
sediment and remain there. If any are observed swimming around and not 
burrowing, it is an indication that they are under some sort of stress. All lamprey 
ammocoetes except six that later died burrowed into the sediment during 
holding and were not observed swimming in the water column. Lamprey 
ammocoetes were not fed during the first month of holding on the 
recommendation of William Swink, MS, Research Fishery Biologist with the 
USGS at Hammond Bay Biological Station. Mr. Swink has more than 15 years’ 
experience working with sea lamprey, including the culture of larval lampreys; 
effects of density on growth of larvae; and survival, growth, and feeding of 
newly metamorphosed lampreys. 
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LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


QAPP 14  Pages 10-11, Table 2-1:  This table should be expanded to 
include a column for “Acceptance Criteria” (how much 
excursion from the proposed conditions are allowed for the 
test to be considered valid) and a column for “Method” 
(instruments used) – basically, to summarize the parameters 
discussed in Appendix B.  Similar tables should be included for 
the field collection (or cite the FSP) and for the husbandry 
portion. See FSP Comment # 13 above.  Other comments 
regarding Table 2-1: 


• Temperature (see QAPP Comment #12) 
• Test chamber size: recommended minimum is 250 ml, 


but can the chamber size be estimated at this time 
based upon general knowledge of the range of 
ammocoete sizes? 


• Solution volume: recommended minimum is 200 ml, but 
can the solution volume be estimated based upon 
general knowledge of the range of ammocoete sizes? 


• Renewal of test solutions: no flow rate is mentioned for 
the definitive tests; no percent of volume replacement is 
stated. 


• Organisms per test chamber: There is no mention of the 
size range of these organisms, which would influence 
the number per chamber; will they be measured upon 
collection and/or testing? 


• Number of replicates: one number (e.g., “minimum of 
one”) should be specified. 


• Aeration and Dilution water: are these based on Siletz 
River conditions? 


• Test concentration: one number (e.g., “minimum of 3”) 
should be specified. 


• Endpoint: partial mortality should be included for Phase 
II (based on Section 2.2); also note that non-lethal 
endpoints might require consideration. 


• Test acceptability criterion: the acceptability criterion 
should be applied to the range-finding tests as well. 
Why is “control(s)” left ambiguous – i.e., how many will 
there be? 


Items that should also be detailed include: controls and all 
water quality parameters. 
 


Due to time constraints, the QAPP will not be revised to address the requested 
revisions and resubmitted. However, the issues raised in this comment can be 
addressed based on the information gained during Phase 1 testing. 


• The temperature for Phase 1 was 12º C; LWG proposes testing at 17º C 
for Phase 2. 


• Based on the size of the lamprey collected during Phase 1 and a loading 
rate of 1.1 g/L, the chambers were 9.5-L aquaria, and the solution 
volume was 2.8 L. 


• An 80% volume replacement was performed during Phase 1. The flow 
rate will be determined as part of Phase 2. 


• Five ammocoetes were exposed in one replicate during the chemical 
testing, and five ammocoetes were exposed in each of four replicates 
during the temperature testing in Phase 1. Ten ammocoetes will be 
exposed in each of four replicates during Phase 2 testing. 


• One replicate for each of the four test concentrations and the control was 
used in the range-finding tests, and four replicates were used for the 
temperature tests during Phase 1. Four replicates for each of the five 
test concentrations and the control will be used during the Phase 2 
definitive tests. 


• The hardness of the dilution water was selected based on hardness of 
the Siletz River and LWR. The aeration criterion is the standard criterion 
for testing with cold water fish (trout at 12ºC). 


• As stated in the QAPP, the chemical concentration ranges will be 
selected to produce partial mortality in some of the test solutions similar 
to the guidance in ASTM. However, because of the experimental nature 
of the study and the potential limited number of ammocoetes, the 
definitive tests from which the LC50 values will be derived may not fulfill 
the ASTM definition of acceptable partial mortality in a definitive test.  


• The test acceptability criterion of ≥ 90% survival was applied to the 
range-finding tests as well. The number of controls was left open in case 
a solvent control was needed in addition to the standard control. In the 
end, only a standard control was needed for all six chemicals. 


• In Phase 1, temperature, dissolved oxygen, and pH were measured daily 
in all concentrations. Conductivity, hardness, and alkalinity were 
measured daily in the control and highest concentration. Similar 
measurements will be taken in Phase 2. 
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LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


QAPP 15 Page 11, Table 2-2, Summary of 96-hour range finding:  This 
is an acute test, but other endpoints in addition to mortality 
should be noted in addition to mortality.  This is especially 
important in a range finding test.  Other endpoints should 
include altered swimming behavior, narcosis symptoms, and 
morbidity.  This is also important since this organism has not 
been tested with these chemicals in the laboratory previously.  
In addition, the number of dead and affected organisms in 
each test chamber should be counted every 24 hours after the 
beginning of the test (ASTM 1996). 


Mortality was recorded daily. Because the behavior of lamprey ammocoetes 
differs from the common behavior of other fish used in toxicity testing, 
qualitative records were not made during Phase 1. Instead, the following 
general observations were noted. At test initiation, when the ammocoetes were 
transferred from sediment to the test chamber that contained only water, the 
ammocoetes would swim around erratically, presumably searching for 
sediment. When no sediment was found, the ammocoetes would sink to the 
bottom of the test chamber, where they remained (mostly inactive) throughout 
the tests. This behavior was also observed in the control. LWG will continue to 
make qualitative behavioral observations in Phase 2. However, there is great 
uncertainty associated with documenting observed behaviors, as well as the 
overall consequences of these behaviors because of the limited amount of 
published information and experience with lamprey ammocoetes  


QAPP 16 Page 11-12, Section 2.2: This section should include or 
reference testing methods, handling and custody, and 
analytical methods. Please cite the relevant appendices 
(SOPs, testing protocols) and addenda (water chemistry) for 
specific methods.  Because no method currently exists for 
holding and testing lamprey ammocoetes, method 
performance criteria should be included here (temperature 
change is the only parameter listed here). 


Due to time constraints, the QAPP will not be revised to address the requested 
revisions and resubmitted. Toxicity test procedures are provided in Appendix B 
of the lamprey ammocoete toxicity testing QAPP (Windward 2006b). Sample 
custody, handling, and storage procedures for the test solution samples are 
described in Section 4.5 of the FSP (Windward 2006a). Methods for the 
chemical analysis of the test solution samples and related QA/QC procedures 
are described in the QAPP for chemical analysis of the test water (Integral 
2006). During Phase 1 testing, ammocoetes were successfully handled and 
held to provide healthy organisms for testing. Because there are no established 
methods for testing with lamprey ammocoetes, the method performance criteria 
used during the Phase 1 testing, including water quality parameters 
(temperature and dissolved oxygen) and test acceptability (≥ 90% survival), 
were similar to those provided by EPA for the 96-hour acute testing with fish 
(EPA 2002).   


QAPP 17 Page 12, Section 2.3: The “standard” QA/QC procedures 
applicable to these tests should be referenced.  In Table 2-1 or 
elsewhere the proposed ranges for the listed water quality 
parameters should be stated. 


Due to time constraints, the QAPP will not be revised to address the requested 
revisions and resubmitted. Because there are no established methods for 
testing with lamprey ammocoetes, the method performance criteria used during 
the Phase 1 testing, including water quality parameters and test acceptability 
(≥ 90% survival), were similar to those provided by EPA for the 96-hour acute 
testing with fish (EPA 2002). Water quality parameters specified in the EPA 
manual include temperature (± 1ºC) and dissolved oxygen (cold water tests not 
to fall below 6 mg/L). Performance criteria for other water quality parameters, 
such as hardness, alkalinity, pH, and conductivity, to be measured during 
Phase 2 will be within the ranges measured during Phase 1. 
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LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


QAPP 18 Pages 15-16, Section 4: The discussion in this section 
highlights the lack of specific QA criteria against which to 
judge the collection, husbandry, and testing.  Please provide 
more specific DQOs, as noted in Section 4.3, which can be 
used for this assessment. 


Because there is no standard method for testing with lamprey ammocoetes, it 
was difficult to provide specific QA criteria and DQOs before Phase 1 testing. 
With the completion of Phase 1 testing, the following specific QA criteria have 
been developed for collection and transportation, husbandry, and testing: 


• The mortality rate after collection and transportation of ammocoetes to 
the laboratory should be low. If greater than 5% mortality is observed in 
the holding tanks, the health of the ammocoetes in that batch will be 
assessed. 


• The majority of ammocoetes should burrow into the sediment. If more 
than 5% of the ammocoetes are observed on the sediment surface, the 
health of the ammocoetes in that batch will be assessed. 


• The standard QA criterion for acute testing of ≥ 90% survival in the 
control should be met. If the test fails this criterion, the test will be rerun. 


QAPP 19 Page 15, Section 4.2, Third bullet: This task should also 
include reviewing the data from at least the husbandry portion 
of the effort. 


Paul Dinnel reviewed the holding information and determined that the 
procedures were in compliance with the FSP (Windward 2006a) and QAPP 
(Windward 2006b). 


QAPP 
Appendix B1 


Page 3, Section 7.2:  The effects criterion is mortality, but 
other sub-lethal effects should at least be noted during testing, 
such as swimming, burrowing, avoidance, or other behavior 
responses; weight change, respiration rate, etc. (morbidity 
may also be discussed in the summary Table 2-1), particularly 
considering the experimental nature of this bioassay test (see 
FSP Comment # 1) 


Mortality was recorded daily. Because the behavior of lamprey ammocoetes 
differs from the common behavior of other fish used in toxicity testing, 
qualitative records were not made during Phase 1. Instead, the following 
general observations were noted. At test initiation, when the ammocoetes were 
transferred from sediment to the test chamber that contained only water, the 
ammocoetes would swim around erratically, presumably searching for 
sediment. When no sediment was found, the ammocoetes would sink to the 
bottom of the test chamber, where they remained (mostly inactive) throughout 
the tests. This behavior was also observed in the control. LWG will continue to 
make qualitative behavioral observations in Phase 2. However, there is great 
uncertainty associated with documenting observed behaviors, as well as the 
overall consequences of these behaviors because of the limited amount of 
published information and experience with lamprey ammocoetes. 


QAPP 
Appendix B2 


Page 4, Table: Number of water samples to be collected for 
confirmatory testing, volumes required, and sampling schedule 
during testing should be provided (or cite the upcoming 
document that will describe water chemistry analytical 
procedures and QA/QC needs, and tissue residue analyses, if 
done as well). 


Due to time constraints, the QAPP will not be revised to address the requested 
revisions and resubmitted. In Phase 1, water samples were collected at test 
initiation, at 48 hours (new and old solutions), and at 96 hours. In Phase 2, the 
water samples will be collected at test initiation and every 24 hours. The volume 
requirements are listed in Table 5-1 of the QAPP, and the analytical methods 
and quality control procedures are described in Sections 5.2 and 5.3. LWG 
disagrees with the proposal to perform an analysis of the tissue (see response 
to comments FSP 10 and QAPP 6). 
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LWG 
Lower Willamette Group 


COMMENT 
NO. EPA COMMENT LWG Response 


QAPP 
Appendix B3 


Page 4, Section 7.7, last paragraph: State that the stock 
solution being tested will be maintained under the exact same 
conditions as the testing solution. 


The stock solutions were made 24 hours before use and mixed for 
approximately 20 hours. The solutions were made at room temperature to 
ensure that the chemicals went into solution (none of the chemicals except 
copper would go into solution at 12ºC). Copper was treated similarly to the 
other chemicals even though it was not necessary for getting copper into 
solution. 
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Helle B. Andersen


From: Blischke.Eric@epamail.epa.gov
Sent: Thursday, May 10, 2007 4:33 PM
To: Helle B. Andersen
Cc: Humphrey.Chip@epamail.epa.gov; Shephard.Burt@epamail.epa.gov
Subject: Re: FW: Scientific Taking Permit text


That's a yes on the watersheds.  Regarding the temperature, its 17 +/‐ 1.  This should be 
enough for you to move forward on the permit.  We will provide more direction on other 
elements of the testing once we get some additional issues worked out (e.g., size range). 
 
Eric 
 
 
                                                                         
             "Helle B.                                                   
             Andersen"                                                   
             <helleb@windward                                        To  
             env.com>                 Eric Blischke/R10/USEPA/US@EPA     
                                                                     cc  
             05/10/2007 03:52         "John Toll"                        
             PM                       <johnt@windwardenv.com>, "Lisa     
                                      Saban" <lisas@windwardenv.com>     
                                                                Subject  
                                      FW: Scientific Taking Permit text  
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
 
Eric, 
I understand from John that you are fine with the rivers listed below and a testing 
temperature of 17ºC. Please reply with a yes to this e‐mail. 
Thanks Helle 
 
 
From: Helle B. Andersen 
Sent: Monday, May 07, 2007 10:32 AM 
To: 'Eric Blischke (blischke.eric@epa.gov)' 
Cc: John Toll; 'Valerie Oster'; Lisa Saban 
Subject: Scientific Taking Permit text 
 
Eric, 
Below please find the text in the draft lamprey collection application specifying the number 
of ammocoetes to be collected and the sampling rivers. Please let me know if EPA and its 
partners approve of this text. 
As I mentioned on the phone I would like to submit the permit application this week or early 
next week. 
Thanks Helle 
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The objective of the Phase 2 lamprey ammocoete collection and testing effort is to perform 
one definitive test to derive an LC50 for each of the following six chemicals: copper, 
aniline, pentachlorophenol, naphthalene, diazinon, and lindane. Because the majority of the 
objectives for Phase 1 were successfully met, Phase 2 is planned for the summer of 2007. 
 
A maximum of 3,000 ammocoetes will be collected for the Phase 2 toxicity testing. 
Approximately 2,000 ammocoetes are expected to be required to complete the testing, and 3,000 
allows for incidental mortality during transportation. The sampling effort is planned to be 
conducted in a minimum of three sampling events, with a maximum of 1,000 ammocoetes collected 
per event. Sampling of ammocoetes will cease as soon as the six definitive tests have 
successfully been completed. Based on conversations with Oregon’s fish biologists, lamprey 
ammocoetes may be collected in the following rivers with the maximum number collected stated 
in parentheses. Marys River (1,000), Long Tom River (1,000), Calapooia River (1,000), Siletz 
River (400), Alsea River (400), Wilson and Trask Rivers (250), and Neustucca River (250). 
 
Lamprey will be transported in coolers with 6 inches of sediment collected at the sampling 
location and filled to capacity with water to minimize sloshing during transport. Water will 
be aerated using air stones. At the laboratory, the water will be sieved off, and the sand 
containing the ammocoetes will then be poured onto a large table where ammocoetes will be 
sorted by hand into aquaria. All ammocoetes remaining after the toxicity tests will be 
euthanize. 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
 
Direct Line (206) 577‐1287 
Phone (206) 378‐1364 
Fax (206) 217‐0089 
hellea@windwardenv.com 
 
This communication is made under the framework of the LWG Participation Agreement and in the 
parties' common interests in meeting LWG member obligations under the Administrative Order on 
Consent and in anticipation of litigation concerning liability for the Portland Harbor 
Superfund site. This communication is intended and believed by the parties to be part of an 
ongoing and joint effort to develop and maintain a common legal strategy and contains 
strategies, work product and legal advice within the "common interest" extension of the 
attorney‐client privilege and the work product doctrine. This communication may include 
attorney‐client communications. With respect to communications by private LWG members to 
public members, those communications are with the expectation that they will be kept 
confidential by the public entities. The information is intended to be for the use of the 
individual or entity named above. If you are not the intended recipient, please be aware that 
any disclosure, copying, distribution or use of the contents of this information is 
prohibited. 
If you have received this electronic transmission in error, please notify us by electronic 
mail at hellea@windwardenv.com. 







1


Helle B. Andersen


From: Shephard.Burt@epamail.epa.gov
Sent: Friday, May 11, 2007 9:25 AM
To: Blischke.Eric@epamail.epa.gov
Cc: Humphrey.Chip@epamail.epa.gov; Helle B. Andersen
Subject: Re: FW: Scientific Taking Permit text


Eric, 
 
Just a point of clarification, after talking with Stan and the other lamprey biologists, the 
intent of the permit limits means individuals that are captured but which are immediately 
returned to the river alive and uninjured because they are too large, too small, or for some 
other reason do not count against the permit limits.  The permit limits refer to the number 
of individuals retained.  Might want to confirm this to make sure, but that's the intent as 
expressed to EPA and the natural resource trustees on a telephone call a couple of weeks ago. 
 
Best regards, 
 
Burt Shephard 
Risk Evaluation Unit 
Office of Environmental Assessment (OEA‐095) U.S. Environmental Protection Agency, Region 10 
1200 6th Avenue Seattle, WA  98101 
 
Telephone:  (206) 553‐6359 
Fax:  (206) 553‐0119 
 
e‐mail:  Shephard.Burt@epa.gov 
 
"If your experiment needs statistics to analyze the results, then you ought to have done a 
better experiment" 
               ‐ Ernest Rutherford 
 
 
                                                                         
             Eric                                                        
             Blischke/R10/USE                                            
             PA/US                                                   To  
                                      "Helle B. Andersen"                
             05/10/2007 04:33         <helleb@windwardenv.com>           
             PM                                                      cc  
                                      Chip Humphrey/R10/USEPA/US@EPA,    
                                      Burt Shephard/R10/USEPA/US@EPA     
                                                                Subject  
                                      Re: FW: Scientific Taking Permit   
                                      text(Document link: Burt           
                                      Shephard)                          
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That's a yes on the watersheds.  Regarding the temperature, its 17 +/‐ 1.  This should be 
enough for you to move forward on the permit.  We will provide more direction on other 
elements of the testing once we get some additional issues worked out (e.g., size range). 
 
Eric 
 
 
                                                                         
             "Helle B.                                                   
             Andersen"                                                   
             <helleb@windward                                        To  
             env.com>                 Eric Blischke/R10/USEPA/US@EPA     
                                                                     cc  
             05/10/2007 03:52         "John Toll"                        
             PM                       <johnt@windwardenv.com>, "Lisa     
                                      Saban" <lisas@windwardenv.com>     
                                                                Subject  
                                      FW: Scientific Taking Permit text  
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
 
Eric, 
I understand from John that you are fine with the rivers listed below and a testing 
temperature of 17ºC. Please reply with a yes to this e‐mail. 
Thanks Helle 
 
 
From: Helle B. Andersen 
Sent: Monday, May 07, 2007 10:32 AM 
To: 'Eric Blischke (blischke.eric@epa.gov)' 
Cc: John Toll; 'Valerie Oster'; Lisa Saban 
Subject: Scientific Taking Permit text 
 
Eric, 
Below please find the text in the draft lamprey collection application specifying the number 
of ammocoetes to be collected and the sampling rivers. Please let me know if EPA and its 
partners approve of this text. 
As I mentioned on the phone I would like to submit the permit application this week or early 
next week. 
Thanks Helle 
 
The objective of the Phase 2 lamprey ammocoete collection and testing effort is to perform 
one definitive test to derive an LC50 for each of the following six chemicals: copper, 
aniline, pentachlorophenol, naphthalene, diazinon, and lindane. Because the majority of the 
objectives for Phase 1 were successfully met, Phase 2 is planned for the summer of 2007. 
 
A maximum of 3,000 ammocoetes will be collected for the Phase 2 toxicity testing. 
Approximately 2,000 ammocoetes are expected to be required to complete the testing, and 3,000 
allows for incidental mortality during transportation. The sampling effort is planned to be 
conducted in a minimum of three sampling events, with a maximum of 1,000 ammocoetes collected 
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per event. Sampling of ammocoetes will cease as soon as the six definitive tests have 
successfully been completed. Based on conversations with Oregon’s fish biologists, lamprey 
ammocoetes may be collected in the following rivers with the maximum number collected stated 
in parentheses. Marys River (1,000), Long Tom River (1,000), Calapooia River (1,000), Siletz 
River (400), Alsea River (400), Wilson and Trask Rivers (250), and Neustucca River (250). 
 
Lamprey will be transported in coolers with 6 inches of sediment collected at the sampling 
location and filled to capacity with water to minimize sloshing during transport. Water will 
be aerated using air stones. At the laboratory, the water will be sieved off, and the sand 
containing the ammocoetes will then be poured onto a large table where ammocoetes will be 
sorted by hand into aquaria. All ammocoetes remaining after the toxicity tests will be 
euthanize. 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
 
Direct Line (206) 577‐1287 
Phone (206) 378‐1364 
Fax (206) 217‐0089 
hellea@windwardenv.com 
 
This communication is made under the framework of the LWG Participation Agreement and in the 
parties' common interests in meeting LWG member obligations under the Administrative Order on 
Consent and in anticipation of litigation concerning liability for the Portland Harbor 
Superfund site. This communication is intended and believed by the parties to be part of an 
ongoing and joint effort to develop and maintain a common legal strategy and contains 
strategies, work product and legal advice within the "common interest" extension of the 
attorney‐client privilege and the work product doctrine. This communication may include 
attorney‐client communications. With respect to communications by private LWG members to 
public members, those communications are with the expectation that they will be kept 
confidential by the public entities. The information is intended to be for the use of the 
individual or entity named above. If you are not the intended recipient, please be aware that 
any disclosure, copying, distribution or use of the contents of this information is 
prohibited. 
If you have received this electronic transmission in error, please notify us by electronic 
mail at hellea@windwardenv.com. 
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Helle B. Andersen


From: Helle B. Andersen
Sent: Wednesday, May 16, 2007 5:54 PM
To: 'Eric Blischke (blischke.eric@epa.gov)'
Cc: 'girissarri@nwaquatic.com'; 'Valerie Oster'; John Toll; Lisa Saban; 'McKenna, James (Jim)'; 


ricka@bes.ci.portland.or.us; 'Robert Wyatt (rjw@nwnatural.com)'
Subject: lamprey testing sizes


Eric, 
Before the lamprey toxicity testing phase 2 is initiated two issues remain to be resolved: size of lamprey ammocoetes to 
be tested and behavioral observations during the tests. I understand from John Toll that you had a conversation last 
Friday and that you requested an e-mail summarizing our concerns with a verbal suggestion from EPA that the LWG 
consider using only ammocoetes in a 2.5-4.0 cm size class for the phase 2 testing.  
 
We have four types of concerns about adopting a 2.5-4.0 cm size range including 1) difficulties collecting them in the field 
and transporting them to the lab, 2) difficulties in holding, 3) limitation in tissue biomass for potential chemistry analysis, 
and 4) not representative of the ammocoetes collected in the lower Willamette River or the ammocoetes tested in phase 
1.  Our specific concerns are as follows: 
 


1) EPA has commented (comment Collection 6 in EPA’s conditional approval of the Lamprey Toxicity Testing FSP, 
October 11, 2006) that the phase 1 and phase 2 ammocoete test populations should be of comparable sizes.  
The average length of the ammocoetes tested during phase 1 was 6.7 cm with a standard deviation of 1.1 cm 
(range = 4.9-9.0 cm).  Therefore, adopting the suggested 2.5-4.0 cm size class would conflict with the stated 
objective of using comparably sized test populations for the phase 1 and phase 2 testing programs.   


2) The average weight of the ammocoetes tested in phase 1 was 0.45 g ww (standard deviation = 0.20 g ww).  The 
average weight of the ammocoetes collected from the lower Willamette during the fall 2006 tissue sampling effort 
was 1.35 g ww.  The two smallest ammocoetes collected from the lower Willamette weighed 0.20 and 0.50 g ww. 
The largest weight recorded was 2.90 g ww, representing the average individual weight in a composite of two 
ammocoetes.  Therefore, the ammocoetes in the phase 1 toxicity test population were smaller than the 
ammocoetes collected from the lower Willamette.  If the suggested 2.5-4.0 cm size class were employed for the 
phase 2 testing, the sizes of the individuals in that test population will be even further removed from the sizes of 
the ammocoetes collected from the lower Willamette River during the fall 2006 tissue sampling effort.  From a risk 
assessment perspective, this would introduce uncertainty into the interpretation of the phase 2 toxicity data.  If in 
fact the 2.5-4.0 cm size class proves to be at the lower end of the size range of the populations sampled for the 
phase 2 toxicity testing program, then using the 2.5-4.0 cm size class would introduce uncertainty unnecessarily 
by artificially increasing the size difference between the test population and the lower Willamette ammocoete 
population.  


3) The ammocoetes for phase 2 will be collected earlier in the season and from different rivers than the phase 1 
ammocoetes. Therefore, what size ammocoetes we will be able to collect is an unknown, and size may vary from 
river to river. Based on the results of the phase 1 sampling, there is a real possibility that instituting a 2.5-4.0 cm 
size class restriction would jeopardize the success of the field sampling effort. 


4) Instituting a size class restriction would increase the time spend in the field collecting ammocoetes.  If the defined 
size class falls in the tail of the population distribution (i.e., unusually large or small ammocoetes) then the field 
time could increase significantly.  Because we will also be sampling under a water temperature restriction, it might 
not be possible to collect enough ammocoetes within the size class even if they are present, again jeopardizing 
the success of the field sampling effort.   


5) The field crew will observe the general size of the ammocoetes but as a matter of practicality they cannot 
measure them.  Therefore, the sample population might include numerous ammocoetes that cannot be used in 
testing if a size class restriction is enforced.  These ammocoetes would still be counted as take in the scientific 
permit, reducing the effective size of the sample population and potentially jeopardizing our ability to collect a 
large enough test population.   


6) Sampling large numbers of lamprey ammocoetes for toxicity testing is not a standard practice, so the uncertainty 
about how the sampled organisms will respond to handling and transport is high.  Imposing a size class restriction 
on the test population, particularly if it limits the sample population to unusually small ammocoetes, raises the risk 
of losses during transport.  Though the data to verify do not exist, the field crew that conducted the phase 1 
sampling suspects that small ammocoetes are more sensitive to handling and transport.  The suggested 2.5-4.0 
cm size class would be at the very small end of the phase 1 sample population, so these fish would be at greatest 
risk from handling and transport. 
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7) Similarly, the lab has stated a suspicion that smaller ammocoetes are more sensitive to handling and holding. 
 Again, the suggested 2.5-4.0 cm size class would be at the very small end of the phase 1 sample population so 
ammocoetes in that size class would be the fish at greatest risk from handling and holding.  This is difficult to 
quantify because the ammocoetes are held in sediment, so the fate of individuals cannot be observed.  The 
sediment is sieved at test initiation to retrieve the ammocoetes which increases handling.   


8) EPA has commented (comment QAPP 6 in EPA’s conditional approval of the Lamprey Toxicity Testing FSP, 
October 11, 2006) that “after the completion of the Phase 2 definitive toxicity test for each of the six contaminants 
of interest (COI), ammocoete tissue should be composited from the test replicates and measured for the analyte 
that was tested.”  The LWG disagrees with EPA’s proposal to measure tissue concentrations because it will not 
help satisfy the study objective and because of concerns about methodological issues described in our comment 
response.  Setting aside this disagreement for the moment, the suggested 2.5-4.0 cm size class would yield 
insufficient biomass for chemical analysis.  A few small ammocoetes were measured during phase 1 with lengths 
of 2.8, 3.0, and 4.5 cm and weights of 0.04, 0.06, and 0.15 g ww. The flow through test will be conducted with a 
total of 40 ammocoetes per concentration so if we were to adopt a 2.5-4.0 cm size range on the test population 
we estimate that the total biomass per test concentration would range from ~1.5 to 6 g ww.  Our initial estimate is 
that the biomass that would be required to run tissue chemistry varies from 1 g ww for copper to 20 g ww for 
lindane. 


 
Instead of specifying a 2.5-4.0 size class for the phase 2 test population, we suggest two options: 
 


1) Stipulate that the phase 1 and phase 2 ammocoete test populations should be of comparable sizes.  This would 
result in a size class of ~4-9 cm for the phase 2 test population.  


2) Employ a similar approach to phase 1.   For phase 1 testing the field crew collected all the ammocoetes they 
saw.  The lab selected the ammocoetes to be tested from the sample population.  They selected ammocoetes 
that were “typical” of the sampled population, i.e., preferentially avoiding unusually sized ammocoetes (large or 
small).  This ensured a more homogeneous test population (i.e., it was possible to get a narrower size range by 
selecting ammocoetes closer in size to the mode of the sample population).  For phase 2, we recommend that the 
field crew select ammocoetes that are typical of the field population at the site being sampled, and that the lab 
select ammocoetes for testing that are typical of the sampled population.  This will have the effect of minimizing 
variability in the size distribution of the test population. 


 
Option 1 would maximize the comparability of phase 1 and phase 2 testing and therefore the representativeness of the 
range-finding tests completed in phase 1.  It would also tend to reduce inter-river variability in the size distribution of the 
sample populations.   
 
Option 2 would minimize size variability in the test population while maximizing the probability of collecting sufficient 
numbers test organisms.   
 
In light of the advantages and risks of these options, we recommend that option 1 be selected but we are comfortable with 
either of these two options.  
 
Helle 
 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
  
Direct Line (206) 577-1287 
Phone (206) 378-1364 
Fax (206) 217-0089 
hellea@windwardenv.com 
  
This communication is made under the framework of the LWG Participation Agreement and in the parties' common interests in meeting LWG member obligations 
under the Administrative Order on Consent and in anticipation of litigation concerning liability for the Portland Harbor Superfund site. This communication is 
intended and believed by the parties to be part of an ongoing and joint effort to develop and maintain a common legal strategy and contains strategies, work 
product and legal advice within the "common interest" extension of the attorney-client privilege and the work product doctrine. This communication may include 
attorney-client communications. With respect to communications by private LWG members to public members, those communications are with the expectation 
that they will be kept confidential by the public entities. The information is intended to be for the use of the individual or entity named above. If you are not the 
intended recipient, please be aware that any disclosure, copying, distribution or use of the contents of this information is prohibited. If you have received this 
electronic transmission in error, please notify us by electronic mail at hellea@windwardenv.com. 
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Helle B. Andersen


From: Blischke.Eric@epamail.epa.gov
Sent: Wednesday, May 23, 2007 5:39 PM
To: Helle B. Andersen
Cc: girissarri@nwaquatic.com; John Toll; Lisa Saban; McKenna, James (Jim); 


ricka@bes.ci.portland.or.us; rjw@nwnatural.com; Valerie Oster
Subject: Re: lamprey testing sizes


Helle, as we discussed previously, EPA wanted to provide you with direction regarding the 
test parameters for the Phase 2 Lamprey Toxicity testing in advance of the LWG's development 
of the FSP Addendum.  Key test parameters are outlined below. 
 
Type of test:  Definitive acute mortality toxicity test Water temperature:  17°C plus or 
minus 1°C Water hardness:  25 ‐ 30 mg/L as CaCO3 (matches typical Willamette River hardness 
at Portland, won't match all source stream hardnesses) Light‐dark cycle:  Run tests in 
darkness except for periods when fish are being counted, handled, or other routine test 
operations (e.g. water chemistry sampling) Test endpoint:  96 hour LC50.  Qualitatively 
monitor abnormal behavioral activity of fish if feasible during performance of test. 
Feed ammocoetes during toxicity tests:  No Provide substrate during toxicity tests:  No 
Perform chemical analysis on Phase 2 ammocoetes following 96 hour toxicity test:  Yes 
Watersheds for collection:  Marys, Long Tom, Calapooia, Siletz, Alsea, Wilson and Trask, and 
Neustucca. 
 
Regarding the size range, EPA acknowledges that the 25 ‐ 40 m fish are small but are within 
the size range of fish previously captured for the rangefinding toxicity tests.  Many of the 
concerns raised below such as the relative sensitivity of the ammocoetes to handling, 
transport and holding conditions are speculation.  In addition, EPA does not believe that the 
size range of ammocoetes collected in the Willamette River at Portland Harbor has any bearing 
on the primary objective of the toxicity test, which is to determine the sensitivity of 
lamprey to a suite of contaminants relative to the sensitivity of other aquatic species to 
those same contaminants.  Any sized ammocoetes will provide useable information on this 
topic. 
 
EPA has determined that the phase 2 toxicity testing should target ammocoetes in the 25 ‐ 40 
mm size range.  This size range was determined with input from fisheries biologists with 
specific expertise with lamprey.  The biologists believe that sufficient numbers of 
ammocoetes in the 25 ‐ 40 mm size range can be  captured for the purposes of the toxicity 
study.  However, should the field crews have trouble getting sufficient numbers of fish in 
the 25 ‐ 40 mm size range, LWG representatives should contact EPA staff to get the approval 
to capture larger ammocoetes.  This process should eliminate your concern about field 
collections, the schedule of field collections, and jeopardizing the success of the field 
efforts.  Regardless of the size range collected, the fish should be sorted in the laboratory 
and each test should be run with a distribution of size ranges that mimics the distribution 
of total lamprey collected. 
 
EPA also has some concerns about the logistics of the field effort due to the potential for 
lamprey collected at different temperatures or different size classes from the different 
watersheds targeted for collection.  Regarding the temperature, it is EPA's goal to collect 
all ammocoetes in one field season (i.e., late spring/early summer).  As a result, EPA 
believes that the collection effort should target streams in the 16 ‐ 20 degree range 
followed by acclimation in the lab and testing at 17 +/‐ 1 degree C.  Regarding the size 
range, EPA should be contacted regarding the size ranges collected from the various 
watersheds to ensure representative size classes for testing. 
 
If you have any questions about this, please contact Burt Shephard or myself. 







2


 
Thanks, Eric 
 
 
 
                                                                         
             "Helle B.                                                   
             Andersen"                                                   
             <helleb@windward                                        To  
             env.com>                 Eric Blischke/R10/USEPA/US@EPA     
                                                                     cc  
             05/16/2007 05:53         <girissarri@nwaquatic.com>,        
             PM                       "Valerie Oster"                    
                                      <voster@anchorenv.com>, "John      
                                      Toll" <johnt@windwardenv.com>,     
                                      "Lisa Saban"                       
                                      <lisas@windwardenv.com>,           
                                      "McKenna, James \(Jim\)"           
                                      <mckenj@portptld.com>,             
                                      <ricka@bes.ci.portland.or.us>,     
                                      <rjw@nwnatural.com>                
                                                                Subject  
                                      lamprey testing sizes              
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
 
Eric, 
Before the lamprey toxicity testing phase 2 is initiated two issues remain to be resolved: 
size of lamprey ammocoetes to be tested and behavioral observations during the tests. I 
understand from John Toll that you had a conversation last Friday and that you requested an 
e‐mail summarizing our concerns with a verbal suggestion from EPA that the LWG consider using 
only ammocoetes in a 2.5‐4.0 cm size class for the phase 
2 testing. 
 
We have four types of concerns about adopting a 2.5‐4.0 cm size range including 1) 
difficulties collecting them in the field and transporting them to the lab, 2) difficulties 
in holding, 3) limitation in tissue biomass for potential chemistry analysis, and 4) not 
representative of the ammocoetes collected in the lower Willamette River or the ammocoetes 
tested in phase 1.  Our specific concerns are as follows: 
 
      1)       EPA has commented (comment Collection 6 in EPA’s 
      conditional approval of the Lamprey Toxicity Testing FSP, October 
      11, 2006) that the phase 1 and phase 2 ammocoete test populations 
      should be of comparable sizes.  The average length of the 
      ammocoetes tested during phase 1 was 6.7 cm with a standard 
      deviation of 1.1 cm (range = 4.9‐9.0 cm).  Therefore, adopting the 
      suggested 2.5‐4.0 cm size class would conflict with the stated 
      objective of using comparably sized test populations for the phase 
      1 and phase 2 testing programs. 
      2)       The average weight of the ammocoetes tested in phase 1 
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      was 0.45 g ww (standard deviation = 0.20 g ww).  The average 
      weight of the ammocoetes collected from the lower Willamette 
      during the fall 2006 tissue sampling effort was 1.35 g ww.  The 
      two smallest ammocoetes collected from the lower Willamette 
      weighed 0.20 and 0.50 g ww.  The largest weight recorded was 2.90 
      g ww, representing the average individual weight in a composite of 
      two ammocoetes.  Therefore, the ammocoetes in the phase 1 toxicity 
      test population were smaller than the ammocoetes collected from 
      the lower Willamette.  If the suggested 2.5‐4.0 cm size class were 
      employed for the phase 2 testing, the sizes of the individuals in 
      that test population will be even further removed from the sizes 
      of the ammocoetes collected from the lower Willamette River during 
      the fall 2006 tissue sampling effort.  From a risk assessment 
      perspective, this would introduce uncertainty into the 
      interpretation of the phase 2 toxicity data.  If in fact the 
      2.5‐4.0 cm size class proves to be at the lower end of the size 
      range of the populations sampled for the phase 2 toxicity testing 
      program, then using the 2.5‐4.0 cm size class would introduce 
      uncertainty unnecessarily by artificially increasing the size 
      difference between the test population and the lower Willamette 
      ammocoete population. 
      3)       The ammocoetes for phase 2 will be collected earlier in 
      the season and from different rivers than the phase 1 ammocoetes. 
      Therefore, what size ammocoetes we will be able to collect is an 
      unknown, and size may vary from river to river. Based on the 
      results of the phase 1 sampling, there is a real possibility that 
      instituting a 2.5‐4.0 cm size class restriction would jeopardize 
      the success of the field sampling effort. 
      4)       Instituting a size class restriction would increase the 
      time spend in the field collecting ammocoetes.  If the defined 
      size class falls in the tail of the population distribution (i.e., 
      unusually large or small ammocoetes) then the field time could 
      increase significantly.  Because we will also be sampling under a 
      water temperature restriction, it might not be possible to collect 
      enough ammocoetes within the size class even if they are present, 
      again jeopardizing the success of the field sampling effort. 
      5)       The field crew will observe the general size of the 
      ammocoetes but as a matter of practicality they cannot measure 
      them.  Therefore, the sample population might include numerous 
      ammocoetes that cannot be used in testing if a size class 
      restriction is enforced.  These ammocoetes would still be counted 
      as take in the scientific permit, reducing the effective size of 
      the sample population and potentially jeopardizing our ability to 
      collect a large enough test population. 
      6)       Sampling large numbers of lamprey ammocoetes for toxicity 
      testing is not a standard practice, so the uncertainty about how 
      the sampled organisms will respond to handling and transport is 
      high.  Imposing a size class restriction on the test population, 
      particularly if it limits the sample population to unusually small 
      ammocoetes, raises the risk of losses during transport.  Though 
      the data to verify do not exist, the field crew that conducted the 
      phase 1 sampling suspects that small ammocoetes are more sensitive 
      to handling and transport.  The suggested 2.5‐4.0 cm size class 
      would be at the very small end of the phase 1 sample population, 
      so these fish would be at greatest risk from handling and 
      transport. 
      7)       Similarly, the lab has stated a suspicion that smaller 
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      ammocoetes are more sensitive to handling and holding.  Again, the 
      suggested 2.5‐4.0 cm size class would be at the very small end of 
      the phase 1 sample population so ammocoetes in that size class 
      would be the fish at greatest risk from handling and holding. 
      This is difficult to quantify because the ammocoetes are held in 
      sediment, so the fate of individuals cannot be observed.  The 
      sediment is sieved at test initiation to retrieve the ammocoetes 
      which increases handling. 
      8)       EPA has commented (comment QAPP 6 in EPA’s conditional 
      approval of the Lamprey Toxicity Testing FSP, October 11, 2006) 
      that “after the completion of the Phase 2 definitive toxicity test 
      for each of the six contaminants of interest (COI), ammocoete 
      tissue should be composited from the test replicates and measured 
      for the analyte that was tested.”  The LWG disagrees with EPA’s 
      proposal to measure tissue concentrations because it will not help 
      satisfy the study objective and because of concerns about 
      methodological issues described in our comment response.  Setting 
      aside this disagreement for the moment, the suggested 2.5‐4.0 cm 
      size class would yield insufficient biomass for chemical analysis. 
      A few small ammocoetes were measured during phase 1 with lengths 
      of 2.8, 3.0, and 4.5 cm and weights of 0.04, 0.06, and 0.15 g ww. 
      The flow through test will be conducted with a total of 40 
      ammocoetes per concentration so if we were to adopt a 2.5‐4.0 cm 
      size range on the test population we estimate that the total 
      biomass per test concentration would range from ~1.5 to 6 g ww. 
      Our initial estimate is that the biomass that would be required to 
      run tissue chemistry varies from 1 g ww for copper to 20 g ww for 
      lindane. 
 
Instead of specifying a 2.5‐4.0 size class for the phase 2 test population, we suggest two 
options: 
 
      1)       Stipulate that the phase 1 and phase 2 ammocoete test 
      populations should be of comparable sizes.  This would result in a 
      size class of ~4‐9 cm for the phase 2 test population. 
      2)       Employ a similar approach to phase 1.   For phase 1 
      testing the field crew collected all the ammocoetes they saw.  The 
      lab selected the ammocoetes to be tested from the sample 
      population.  They selected ammocoetes that were “typical” of the 
      sampled population, i.e., preferentially avoiding unusually sized 
      ammocoetes (large or small).  This ensured a more homogeneous test 
      population (i.e., it was possible to get a narrower size range by 
      selecting ammocoetes closer in size to the mode of the sample 
      population).  For phase 2, we recommend that the field crew select 
      ammocoetes that are typical of the field population at the site 
      being sampled, and that the lab select ammocoetes for testing that 
      are typical of the sampled population.  This will have the effect 
      of minimizing variability in the size distribution of the test 
      population. 
 
Option 1 would maximize the comparability of phase 1 and phase 2 testing and therefore the 
representativeness of the range‐finding tests completed in phase 1.  It would also tend to 
reduce inter‐river variability in the size distribution of the sample populations. 
 
Option 2 would minimize size variability in the test population while maximizing the 
probability of collecting sufficient numbers test organisms. 
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In light of the advantages and risks of these options, we recommend that option 1 be selected 
but we are comfortable with either of these two options. 
 
Helle 
 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
 
Direct Line (206) 577‐1287 
Phone (206) 378‐1364 
Fax (206) 217‐0089 
hellea@windwardenv.com 
 
This communication is made under the framework of the LWG Participation Agreement and in the 
parties' common interests in meeting LWG member obligations under the Administrative Order on 
Consent and in anticipation of litigation concerning liability for the Portland Harbor 
Superfund site. This communication is intended and believed by the parties to be part of an 
ongoing and joint effort to develop and maintain a common legal strategy and contains 
strategies, work product and legal advice within the "common interest" extension of the 
attorney‐client privilege and the work product doctrine. This communication may include 
attorney‐client communications. With respect to communications by private LWG members to 
public members, those communications are with the expectation that they will be kept 
confidential by the public entities. The information is intended to be for the use of the 
individual or entity named above. If you are not the intended recipient, please be aware that 
any disclosure, copying, distribution or use of the contents of this information is 
prohibited. 
If you have received this electronic transmission in error, please notify us by electronic 
mail at hellea@windwardenv.com. 
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Helle B. Andersen


From: Helle B. Andersen
Sent: Wednesday, June 20, 2007 12:50 PM
To: 'Shephard.Burt@epamail.epa.gov'
Cc: 'blischke.eric@epa.gov'; 'Gene Revelas'; John Toll; Lisa Saban; 'McKenna, James (Jim)'; 


'ricka@bes.ci.portland.or.us'; 'rjw@nwnatural.com'; 'Valerie Oster'
Subject: RE: Lamprey collection temperature text


Thanks Burt for the fast response ‐ I will insert the text in the FSP so that it can go 
through the full review cycle. 
Helle 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Shephard.Burt@epamail.epa.gov [mailto:Shephard.Burt@epamail.epa.gov] 
Sent: Wednesday, June 20, 2007 12:29 PM 
To: Helle B. Andersen 
Cc: blischke.eric@epa.gov; Gene Revelas; John Toll; Lisa Saban; McKenna, James (Jim); 
ricka@bes.ci.portland.or.us; rjw@nwnatural.com; Valerie Oster 
Subject: Re: Lamprey collection temperature text 
 
Helle, 
 
Probably nothing we can do about the max sampling temperature being 18° C, but in red below 
is a suggestion for text to relax the temperature restrictions for field collections if 
necessary to keep the tox testing on schedule.  Haven't run this past anyone on our side yet 
for review, so consider this an initial cut at FSP text., 
 
Best regards, 
 
Burt Shephard 
Risk Evaluation Unit 
Office of Environmental Assessment (OEA‐095) U.S. Environmental Protection Agency, Region 10 
1200 6th Avenue Seattle, WA  98101 
 
Telephone:  (206) 553‐6359 
Fax:  (206) 553‐0119 
 
e‐mail:  Shephard.Burt@epa.gov 
 
"If your experiment needs statistics to analyze the results, then you ought to have done a 
better experiment" 
               ‐ Ernest Rutherford 
 
 
 
                                                                         
             "Helle B.                                                   
             Andersen"                                                   
             <helleb@windward                                        To  
             env.com>                 Burt Shephard/R10/USEPA/US@EPA,    
                                      Eric Blischke/R10/USEPA/US@EPA     
             06/20/2007 09:54                                        cc  
             AM                       "Valerie Oster"                    
                                      <voster@anchorenv.com>, "John      
                                      Toll" <johnt@windwardenv.com>,     
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                                      "Lisa Saban"                       
                                      <lisas@windwardenv.com>, "Gene     
                                      Revelas"                           
                                      <grevelas@integral‐corp.com>,      
                                      "McKenna, James \(Jim\)"           
                                      <mckenj@portptld.com>,             
                                      <ricka@bes.ci.portland.or.us>,     
                                      <rjw@nwnatural.com>                
                                                                Subject  
                                      Lamprey collection temperature     
                                      text                               
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
 
Eric and Burt, 
On the lamprey phone call last Monday you mentioned maybe relaxing the temperature 
restriction for the lamprey ammocoete collection effort. 
Below is the current text in the FSP addendum (to be submitted to EPA in July). Please revise 
the text so that it addresses your idea about relaxing the temperature restriction and I will 
insert the text in the FSP addendum. 
Thanks Helle 
 
The Phase 2 field collection of lamprey ammocoetes will be conducted using the same methods 
as those used in Phase 1 (Windward 2006a). The collection will be conducted when the water 
temperature in the rivers ranges between 16 and 20ºC as requested by EPA and its partners 
(Blischke 2007). Because of the federal restriction of electrofishing in water temperatures 
above 18º C in locations where threatened and endangered species are present, collection in 
Marys, Long Tom, and Calapooia Rivers will be limited to times when the water temperature 
ranges between 16 and 18ºC. The water and sediment temperature will be measured and recorded 
in the field logbook before the sampling effort is initiated at each location. The collection 
temperature range is based on recommendations from fishery biologists that lamprey ammocoetes 
be collected at temperatures similar to those at which they will be tested in the laboratory. 
 
Procedures to thermally acclimate field collected fish from one temperature to another during 
and after transfer from the field to a laboratory setting are well developed.  If necessary 
to maintain the toxicity testing schedule and laboratory availability of staff and 
facilities, LWG may propose alternative field sampling times when the water temperature in 
streams from which ammocoetes are collected are outside of the desired temperature range of 
16°C to 20°C.  Before LWG can field collect ammocoetes from streams with water temperatures 
outside of the 16°C to 20°C range, the LWG must first contact appropriate EPA management and 
technical staff for approval of the proposed change in field sampling.  Thermal acclimation 
of field collected fish brought into the laboratory to the toxicity test temperature of 17°C 
must take place at no more than a 1°C change in water temperature per hour. 
 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
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Direct Line (206) 577‐1287 
Phone (206) 378‐1364 
Fax (206) 217‐0089 
hellea@windwardenv.com 
 
This communication is made under the framework of the LWG Participation Agreement and in the 
parties' common interests in meeting LWG member obligations under the Administrative Order on 
Consent and in anticipation of litigation concerning liability for the Portland Harbor 
Superfund site. This communication is intended and believed by the parties to be part of an 
ongoing and joint effort to develop and maintain a common legal strategy and contains 
strategies, work product and legal advice within the "common interest" extension of the 
attorney‐client privilege and the work product doctrine. This communication may include 
attorney‐client communications. With respect to communications by private LWG members to 
public members, those communications are with the expectation that they will be kept 
confidential by the public entities. The information is intended to be for the use of the 
individual or entity named above. If you are not the intended recipient, please be aware that 
any disclosure, copying, distribution or use of the contents of this information is 
prohibited. 
If you have received this electronic transmission in error, please notify us by electronic 
mail at hellea@windwardenv.com. 
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Helle B. Andersen


From: Helle B. Andersen
Sent: Friday, June 22, 2007 9:20 AM
To: 'Blischke.Eric@epamail.epa.gov'; 'Shephard.Burt@epamail.epa.gov'; 


'rgensemer@parametrix.com'; 'Humphrey.Chip@epamail.epa.gov'
Cc: 'Birgitte'; 'Dave Livesay'; 'Gene Revelas'; John Toll; 'Jeff Peterson'; 'Joan Snyder'; 'Laura 


kennedy'; 'Linda Baker'; Lisa Saban; 'McKenna, James (Jim)'; Mike Johns; 'Mark Lewis'; 
'M.E.R@attglobal.net'; Nancy Judd; 'Nick Varnum'; 'Penny Hunter'; 'Rob Barrick'; 
'ricka@bes.ci.portland.or.us'; 'rjw@nwnatural.com'; 'rpastorok@integral-corp.com'; 'Sean 
Gormley'; Shannon M. Pierce; 'TakuFuji@KennedyJenks.com'; 'Valerie Oster'


Subject: RE: Water quality parameters for lamprey toxicity testing


Eric, 
I will add in that ammonia will be monitored at the beginning and end of each test.  
Regarding the FSP ‐ right now two issues are holding up the FSP and QAPP addenda 1) tissue 
analysis and 2) if we will be allowed to collect more ammocoetes in Siletz, Nestucca, and 
Trask (this also ties into the size restriction ‐ if we are not allowed to collect more in 
these rivers it will be very difficult to met the requested size range). I have contacted 
Stan (Siltez River) and Keith Brown (Nestucca and Trask River) and also Shelly Miller (the 
permit coordinator). I have not heard back from Stan and Keith. 
Helle 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Blischke.Eric@epamail.epa.gov [mailto:Blischke.Eric@epamail.epa.gov] 
Sent: Thursday, June 21, 2007 9:30 PM 
To: Helle B. Andersen; Shephard.Burt@epamail.epa.gov; rgensemer@parametrix.com; 
Humphrey.Chip@epamail.epa.gov 
Cc: Birgitte; Dave Livesay; Gene Revelas; John Toll; Jeff Peterson; Joan Snyder; Laura 
kennedy; Linda Baker; Lisa Saban; McKenna, James (Jim); Mike Johns; Mark Lewis; 
M.E.R@attglobal.net; Nancy Judd; Nick Varnum; Penny Hunter; Rob Barrick; 
ricka@bes.ci.portland.or.us; rjw@nwnatural.com; rpastorok@integral‐corp.com; Sean Gormley; 
Shannon M. Pierce; TakuFuji@KennedyJenks.com; Valerie Oster 
Subject: Re: Water quality parameters for lamprey toxicity testing 
 
Helle, this looks fine with the following modification::  Ammonia should be monitored at both 
the beginning and end of the test. 
 
As we discussed, total dissolved gas does not need to me measured. 
 
Please let us know when the FSP addendum will be completed. 
 
Thanks, Eric 
 
 
 
                                                                         
             "Helle B.                                                   
             Andersen"                                                   
             <helleb@windward                                        To  
             env.com>                 Eric Blischke/R10/USEPA/US@EPA     
                                                                     cc  
             06/18/2007 02:18         "Gene Revelas"                     
             PM                       <grevelas@integral‐corp.com>,      
                                      "Valerie Oster"                    
                                      <voster@anchorenv.com>, "Nick      
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                                      Varnum"                            
                                      <nvarnum@integral‐corp.com>,       
                                      "McKenna, James \(Jim\)"           
                                      <mckenj@portptld.com>,             
                                      <ricka@bes.ci.portland.or.us>,     
                                      <rjw@nwnatural.com>, "Birgitte"    
                                      <brigitte@geomega.com>, "Dave      
                                      Livesay"                           
                                      <dlivesay@groundwatersolutions.co  
                                      m>, "Jeff Peterson"                
                                      <jpeterson@mfainc.org>, "Joan      
                                      Snyder" <jpsnyder@stoel.com>,      
                                      "John Toll"                        
                                      <johnt@windwardenv.com>, "Laura    
                                      kennedy"                           
                                      <laurakennedy@kennedyjenks.com>,   
                                      "Linda Baker" <lbaker@retec.com>,  
                                      "Lisa Saban"                       
                                      <lisas@windwardenv.com>, "Mark     
                                      Lewis" <mlewis@newfields.com>,     
                                      "Mike Johns"                       
                                      <mikej@windwardenv.com>, "Nancy    
                                      Judd" <nancyj@windwardenv.com>,    
                                      <M.E.R@attglobal.net>, "Penny      
                                      Hunter" <penny@geomega.com>, "Rob  
                                      Barrick" <rbarrick@entrix.com>,    
                                      <rpastorok@integral‐corp.com>,     
                                      "Sean Gormley"                     
                                      <sean.gormley@amec.com>, "Shannon  
                                      M. Pierce"                         
                                      <shannonp@windwardenv.com>,        
                                      <TakuFuji@KennedyJenks.com>        
                                                                Subject  
                                      Water quality parameters for       
                                      lamprey toxicity testing           
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
 
Eric, 
As requested in the lamprey phone call this morning the following water quality parameters 
will be measured during the Phase 2 testing: 
 
1) Temperature, dissolved oxygen, and pH will be measured daily in all concentrations. 
2) Conductivity, hardness, and alkalinity will be measured daily in the control and highest 
concentration. 
3) In addition, as requested by EPA water samples will also be collected at test initiation 
for analyses of ammonia, particulate matter, and total organic carbon (TOC). 
 
As agreed upon at the meeting total dissolved gas will not be measured in water samples 
during the Phase 2 testing. 
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Helle 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
 
Direct Line (206) 577‐1287 
Phone (206) 378‐1364 
Fax (206) 217‐0089 
hellea@windwardenv.com 
 
This communication is made under the framework of the LWG Participation Agreement and in the 
parties' common interests in meeting LWG member obligations under the Administrative Order on 
Consent and in anticipation of litigation concerning liability for the Portland Harbor 
Superfund site. This communication is intended and believed by the parties to be part of an 
ongoing and joint effort to develop and maintain a common legal strategy and contains 
strategies, work product and legal advice within the "common interest" extension of the 
attorney‐client privilege and the work product doctrine. This communication may include 
attorney‐client communications. With respect to communications by private LWG members to 
public members, those communications are with the expectation that they will be kept 
confidential by the public entities. The information is intended to be for the use of the 
individual or entity named above. If you are not the intended recipient, please be aware that 
any disclosure, copying, distribution or use of the contents of this information is 
prohibited. 
If you have received this electronic transmission in error, please notify us by electronic 
mail at hellea@windwardenv.com. 
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Helle B. Andersen


From: Helle B. Andersen
Sent: Friday, July 06, 2007 11:52 AM
To: 'Humphrey.Chip@epamail.epa.gov'; 'Eric Blischke (blischke.eric@epa.gov)'
Cc: Lisa Saban; John Toll; 'Valerie Oster'; 'Lora Boehlke'
Subject: Second e-mail with survey memo
Attachments: Lamprey recon survey 6_22_07_to_Exec.pdf; Figure 1 R3 lamprey collection recon area .pdf


Chip and Eric, 
Attached please find the reconnassaince survey memo submitted to LWG. 
Helle 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
  
Direct Line (206) 577-1287 
Phone (206) 378-1364 
Fax (206) 217-0089 
hellea@windwardenv.com 
  
This communication is made under the framework of the LWG Participation Agreement and in the parties' common interests in meeting LWG member obligations 
under the Administrative Order on Consent and in anticipation of litigation concerning liability for the Portland Harbor Superfund site. This communication is 
intended and believed by the parties to be part of an ongoing and joint effort to develop and maintain a common legal strategy and contains strategies, work 
product and legal advice within the "common interest" extension of the attorney-client privilege and the work product doctrine. This communication may include 
attorney-client communications. With respect to communications by private LWG members to public members, those communications are with the expectation 
that they will be kept confidential by the public entities. The information is intended to be for the use of the individual or entity named above. If you are not the 
intended recipient, please be aware that any disclosure, copying, distribution or use of the contents of this information is prohibited. If you have received this 
electronic transmission in error, please notify us by electronic mail at hellea@windwardenv.com. 


 







 


 


 


200 West Mercer St.  Suite 401  Seattle, WA  98119 
Phone: 206.378.1364  Fax: 206.217.0089  www.windwardenv.com 
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MEMORANDUM 
 


  
To: Lower Willamette Group 
From: Helle Andersen and Thai Do, Windward Environmental LLC 
Subject: Reconnaissance Survey for Lamprey Toxicity Testing 


Date: June 22, 2007 


A reconnaissance survey of suitable lamprey ammocoete habitat was conducted from June 11 
through June 14, 2007, in the following eight rivers: Calapooia River, Long Tom River and its 
tributaries (Bear Creek and Ferguson Creek), Marys River and one of its tributaries (Greasy 
Creek), Alsea River, Siletz River, Nestucca River, Trask River, and Wilson River. These rivers 
were identified by Oregon fishery biologists as potential sampling areas for lamprey 
ammocoetes. The biologists also identified the number of ammocoetes permitted to be collected 
in each river. The objectives of the survey were to:  


• Identify areas in each river with suitable habitat for lamprey ammocoetes 


• Estimate the population size at each potential collection area to develop a “catch per unit 
effort”  


• Measure the lengths of the ammocoetes caught to estimate the size distribution at each 
sampling area and thereby determine if it is possible to collect sufficient lamprey 
ammocoetes in size range (2.5 to 4 cm) requested by the US Environmental Protection 
Agency (EPA) 


• Measure water and sediment temperature at the potential collection areas  


SUMMARY OF SURVEYED POTENTIAL SAMPLING AREAS 
A total of 72 areas in the eight rivers were surveyed for suitable lamprey ammocoete habitat. 
Because the rivers ran mostly through private property, the survey was primarily performed from 
bridges, boat ramps, and other public assess areas. In a few places, the landowner granted us 
permission to do the survey. Of all areas surveyed, 26 areas were deemed to have suitable habitat 
for lamprey ammocoetes. Suitable habitat was identified as an area with sandy or silty substrate 
and with medium to slow water flow. In addition, to be able to electrofish with the packpack 
electrofisher and catch the ammocoetes with a hand-held dip net, the water should be relatively 
clear, the water depth should be less than approximately 0.5 m, and the sampling substrate 
should be relatively free of debris (e.g., rocks, wood). Electrofishing was conducted in 23 of 
these areas, and lamprey ammocoetes or macrophalmia were caught in 21 areas. Table 1 
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summarizes the areas surveyed in the eight rivers. Figure 1 presents the potential lamprey 
ammocoete sampling areas in relation to Newport, Oregon, where the toxicity testing laboratory 
is located.   


LAMPREY AMMOCOETE CATCH DATA  
The number and estimated lengths of lamprey ammocoetes caught at each sampling area are 
summarized in Table 2. An estimated catch-per-unit effort (CPUE) based on all ammocoetes 
caught at each area is calculated to provide general information on the level of effort needed to 
collect ammocoetes for toxicity testing. The percentage of the caught ammocoetes in the size 
range requested by EPA and the estimated mean length are also presented in the table. The most 
ammocoetes were caught in the Siletz River at “Miller Place” and in the Trask River at boat 
ramp No. 4890, with an estimated CPUE of 120 ammocoetes per hour (which includes all 
ammocoetes caught regardless of size). Two other productive areas are in the Trask River at the 
Cedar Creek boat ramp (96 ammocoetes per hour) and in the Nestucca River at the Three Rivers 
boat ramp (84 ammocoetes per hour). The mean size ranged from 3.7 to 11.4 cm.  At 43% of all 
areas fished, no ammocoetes were caught in the required 2.5-to-4-cm range and in an additional 
43% of all areas, the required size range represented only between 8 and 45% of all ammocoetes 
caught. At only three areas (in the Siletz, Nestucca, and Trask Rivers) was a majority (50 to 
89%) of the ammocoetes in the 2.5-to-4-cm size range. 


The composition of the collected ammocoetes species is unknown because it is not possible to 
visually identify the species at this life stage in the field. However, based on limited information 
in the literature, at least three species may be present in the rivers. In the coastal rivers, Pacific 
lampreys are likely the most abundant species. In addition, Western brook lampreys are also 
abundant in the lower portions of coastal basins. Juvenile river lampreys, if they are present, are 
likely to be mixed among Western brook lampreys. In the inlands rivers, the three species have 
also been reported, but the relative abundance of the species is not known because of inefficient 
or unsystematic monitoring of lamprey abundance and distribution (Kostow 2002). 


TEMPERATURE DATA  
Water and sediment temperatures were measured at the majority of the areas where 
electrofishing was performed. The temperature at a few areas was not measured because the 
thermometer broke on the way down a steep embankment. The water temperature ranged from 
11.0º C in Marys River and in a tributary to Long Tom River, to 18.0º C in a tributary to 
Calapooia River. The sediment temperature was measured in the top 2 to 5 cm of the substrate, 
and the temperature was similar to the water temperature, ranging from 11.0 to 18.0º C. At five 
areas, the sediment temperature was 1.0 to 1.5º C lower than the water temperature; and at 
another two areas, the sediment temperature was 0.5º C higher than the water temperature. The 
temperature measurements are summarized in Table 3.   


CONCLUSIONS 
Based on this survey, there are several issues to discuss with EPA. The first issue is the restricted 
size range. Ammocoetes were caught (by electrofishing) at 21 areas. At nine of these areas, no 
ammocoetes in the 2.5-to-4-cm range were caught (43% of all areas); and in an additional nine 
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areas, the required size range only represented between 8 and 45% of all ammocoetes caught. At 
only three areas (in the Siletz, Nestucca, and Trask Rivers) was a majority (50 to 89%) of 
ammocoetes in the 2.5-to-4-cm size range. The second issue relates to the amount of time spent 
in the field collecting the ammocoetes. If all ammocoetes caught at each area are included 
(ranging from 2.5 to 15 cm), the CPUE ranged from 28 to 120 ammocoetes per hour. An 
absolute minimum of 1,500, but preferably 2,000, ammocoetes are required for the toxicity 
testing; the collection permit allows for taking up to 3,000 ammocoetes. This may be an issue 
because at the very productive areas, only 125 to 400 ammocoetes are permitted to be collected; 
and at other locations, the area of accessible suitable habitat is relatively small and may therefore 
not provide all the ammocoetes that are allowed for collection. Depending on which rivers will 
be used to collect the ammocoetes (the most productive rivers are on the coast, where water 
temperature data indicate that the summer maximum temperature is about 20 to 22º C for a few 
warm days at end of July), the temperature may therefore only exceed the upper limit (20º C) of 
the temperature range requested by EPA for about 1 week in July. The toxicity testing with the 
ammocoetes can more or less be performed at any time during the summer.   


REFERENCES 
Kostow K. 2002. Oregon lampreys: natural history status and analysis of management issues. 
Oregon Department of Fish and Wildlife, Portland, OR. 
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Table 1.  Areas Surveyed for Suitable Lamprey Ammocoete Habitat in the Eight Oregon Rivers 
Coordinates 


River and Tributary Latitude Longitude Comment 


Calapooia River    


McKercher Park upstream 44 21.475 N 122 52.525 W Electrofished and caught lamprey ammocoetes. 


McKercher Park central 44 21.482 N 122 52.546 W Electrofished and caught lamprey ammocoetes. 


Sodom Ditch (Morse Brothers Slate Quarry) 44 24.650 N 123 02.798 W Electrofished and caught lamprey ammocoetes. 


Linn West Road 44 25.516 N 123 03.857 W Electrofished and caught lamprey ammocoetes 


Sodom Ditch upstream of sampling area at Morse Brothers Slate 
Quarry 


44 24.422 N 123 02.520 W Potential sampling area – did not electrofish. 


Sodom Ditch next to Linn West Road - - No suitable habitat. 


Brownsville dam on Kirk Ave 44 23.288 N 122 55. 994 W Electrofished two places and caught nothing. 


Roberts Road bridge at MP 1.14 - - No suitable habitat. 


Slough next to Boston Mill Road - - No suitable habitat. 


Boston Mill Road at Boston Mill - - No suitable habitat. 


Boston Mill Road - - No suitable habitat. 


Sodom Ditch on Boston Mill Road - - No suitable habitat. 


KOA Campground outside Corvallis - - No suitable habitat. 


Long Tom River    


Stroada Farm 44 16.713 N 123 17.293 W Electrofished and caught one lamprey macropthalmia. 


Bear Creek 44 11.093 N 123 19.102 W Electrofished and caught lamprey ammocoetes. 


Ferguson Creek 44 15.111 N 123 22.329 W Electrofished and caught lamprey ammocoetes. 


Ferguson Creek at Thompson 44 15.389 N 123 22.997 W Electrofished and caught lamprey ammocoetes. 


Bridge along Bear Creek east of Goldson - - Access denied by owner. 


Bridge along Bear Creek on Territorial Highway - - No suitable habitat. 


Bridge along Bear Creek on High Pass Road - - No suitable habitat. 


Bridge along Ferguson Creek on Territorial Highway - - No suitable habitat. 


Last bridge on Ferguson Road - - No suitable habitat. 
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Table 1.  Areas Surveyed for Suitable Lamprey Ammocoete Habitat in the Eight Oregon Rivers 
Coordinates 


River and Tributary Latitude Longitude Comment 


Marys River    


Marys Road 44 37.880 N 123 34.459 W Electrofished and caught lamprey ammocoetes. 


East Fork second bridge on Hoskins Road 44 39.950 N 123 32.170 W Electrofished and caught lamprey ammocoetes. 


West Fork bridge on Marks Road 44 41.245 N 123 34.124 W Electrofished and caught lamprey ammocoetes. 


West Fork at Marys Road 44 41.657 N 123 34.295 W Electrofished and caught lamprey ammocoetes. 


Greasy Creek Road 44 29.701 N 123 26.374 W Electrofished and caught lamprey ammocoetes. 


Bridge on Long Road - - No suitable habitat. 


First bridge on Huskin Road - - No suitable habitat. 


Bridge at Blodgett - - No suitable habitat. 


Bridge on Highway 20 MP 44 - - No suitable habitat. 


Bridge on Highway 34 at Philomath - - No suitable habitat. 


Bridge on Fir Creek Lane (Greasy Creek) - - No suitable habitat. 


Bridge on Decker Road - - No suitable habitat. 


Bridge on Botkin Road - - No suitable habitat. 


Alsea River    


Camp Bell boat ramp No. 3024 44 21.960 N 123 41.383 W Electrofished and caught lamprey ammocoetes. 


Blackberry Campground boat ramp No. 3021 44 22.398 N 123 50.183 W Electrofished and caught lamprey ammocoetes. 


Bridge near Fish Hatchery Road - - No suitable habitat. 


Mill Creek boat ramp - - No suitable habitat. 


Salmonberry Park boat ramp No. 3066 - - Small potential sampling area – did not electrofish. 


Missouri Bend Rec. Area - - No suitable habitat. 


River Edge Rec. area boat ramp No. 3067 - - No suitable habitat. 


Boat ramp No. 3057? - - No suitable habitat. 


Bridge over Fall Creek - - No suitable habitat. 


Five Rivers Road - - No suitable habitat. 


Boat ramp No. 3048 - - No suitable habitat. 


Privileged and Confidential 
Work Product Prepared in Anticipation of Litigation. 


 







Lamprey Reconnaissance Survey 
June 22, 2007  Page 6 
 


 
 


Table 1.  Areas Surveyed for Suitable Lamprey Ammocoete Habitat in the Eight Oregon Rivers 
Coordinates 


River and Tributary Latitude Longitude Comment 


Mike Bauer Waysite boat ramp No. 3051 - - Potential sampling area – did not electrofish. 


Angling spot downstream of boat ramps No. 3063 and No. 3039 - - No suitable habitat. 


Boat ramp No. 3078 - - No suitable habitat. 


Tidewater/Kozy boat ramp - - No suitable habitat. 


Taylor’s Landing boat ramps No. 3036 and No. 3072 - - No suitable habitat. 


Siletz River    


Miller Place 44 47.973 N 123 56.893 W Electrofished and caught lamprey ammocoetes. 


Morgan boat ramp 44 47.969 N 123 54.445 W Potential sampling area – did not electrofish. 


Nestucca River    


Three Rivers boat ramp 45 14.077 N 123 52.400 W Electrofished and caught lamprey ammocoetes. 


Wolf Road boat ramp No. 4221 45 16.763 N 123 46.822 W Electrofished and caught lamprey ammocoetes. 


Clear Creek bridge - - No suitable habitat. 


Bridge in Cloverdale - - No suitable habitat. 


Wayside boat ramp - - Small potential sampling area – did not electrofish. 


First bridge after turnoff from Highway 101 at Bixby; Blaine Road - - No suitable habitat. 


Bridge at Bora Road - - No suitable habitat. 


Trask River    


Lower Trask boat ramp No. 4890 45 25.816 N 123 49.122 W Electrofished and caught lamprey ammocoetes. 


Cedar Creek boat ramp (pool) 45 26.884 N 123 42.337 W Electrofished and caught lamprey ammocoetes. 


Cedar Creek boat ramp (sandbar) 45 26.884 N 123 42.337 W Electrofished and caught lamprey ammocoetes. 


Bridge at Johnson Ridge (Trask River Road) - - No suitable habitat. 


Loren's Drift boat ramp No. 4884 - - No suitable habitat. 


Wilson River     


Mills Bridge boat ramp off Highway 6 45 28.313 N 123 44.341 W Tried to electrofish but could not see anything due to waves and 
reflections of the water. 


Sollie Smith boat ramp No. 5184 - - No suitable habitat. 
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Table 1.  Areas Surveyed for Suitable Lamprey Ammocoete Habitat in the Eight Oregon Rivers 
Coordinates 


River and Tributary Latitude Longitude Comment 


Boquist River Road of Highway 101 - - No suitable habitat. 


Wilson River RV Park - - No suitable habitat. 


Bridge at Mill Bridge Road - - No suitable habitat. 


Herd Hole boat ramp No. 5175 45 29.479 N 123 41.220 W Potential area on other side of fast moving river. 
Bridge at Kansas Creek Road - - No suitable habitat. 


 


 
Table 2.  Lamprey Ammocoete Catch Information 
Number of Lamprey 


Permitted for 
Collection by River Tributary/Area 


Total 
Number 
Caught 


Estimated Size of  
Lamprey Caught 


(cm) 
Mean Size 


(cm) 


% in Required 
Size Range 


(2.5 to 4 cm) 
Time 


(minutes) 
CPUE 


(per hour) 


Calapooia River        


McKercher Park upstream 4 8, 8, 8, 8 8.0 0 5 48 


McKercher Park central 7 10, 10, 10, 10, 10, 10, 5 9.3 0 15 28 


Sodom Ditch (Morse Brothers) 6 5, 6, 7, 10, 10, 10 8.0 0 15 24 


1,000 ammocoetes 


Linn West Road 9 4, 5, 5, 7, 8, 8, 10, 10, 12 7.7 11 12 45 


Long Tom River        


Stroada Farm - 1 macrophalmia - - 15 - 


Bear Creek 10 6, 6, 7, 7, 7, 7, 10, 10, 15, 15 9.0 0 15 40 


Ferguson Creek 6 3, 5, 6, 7, 8, 10 6.5 17 15 24 


1,000 ammocoetes 


Ferguson Creek at Thompson 10 3, 3, 4, 5, 5, 5, 6, 7, 10, 10 5.8 30 10 60 
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Table 2.  Lamprey Ammocoete Catch Information 
Number of Lamprey 


Permitted for 
Collection by River Tributary/Area 


Total 
Number 
Caught 


Estimated Size of  
Lamprey Caught 


(cm) 
Mean Size 


(cm) 


% in Required 
Size Range 


(2.5 to 4 cm) 
Time 


(minutes) 
CPUE 


(per hour) 


Marys River        


Marys Road 5 7, 10, 12, 14, 14 11.4 0 15 20 


East Fork at Hoskins Road 4 6, 7, 8, 10 7.8 0 15 16 


West Fork at Marks Road 11 2, 3, 3, 3, 3, 4.5, 6, 6, 7, 7, 9 4.9 45 15 44 


West Fork at Marys Road 12 3, 3, 4, 5, 5, 6, 7, 7, 7, 9, 10, 11 6.4 25 10 72 


1,000 ammocoetes 


Greasy Creek Road 13 3, 5, 5, 6, 7, 7, 7, 7, 7, 7, 8, 8, 9 6.6 8 10 78 


Alsea River        


Camp Bell boat ramp 8 4, 4, 5, 5, 6, 7, 8, 9 6.0 25 15 32 400 ammocoetes 


Blackberry Campground 6 6, 7, 8, 10, 10, 11 8.7 0 14 26 


Siletz River        


400 ammocoetes Miller Place (by Cedar Creek) 20 3, 3, 3, 3, 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 
5, 5, 7, 7, 9 


4.5 75 10 120 


Nestucca River        


Three Rivers Boat ramp 14 3, 3, 4, 4, 4, 4, 4.5, 5, 6, 7, 7, 9, 9, 9 5.6 43 10 84 250 ammocoetes 


Boat ramp No. 4221 9 2.5, 3, 3, 3.5, 3.5, 3.5, 4, 4, 6 3.7 89 15 36 


Trask River        


Boat ramp No. 4890 20 4, 4, 4, 4, 4, 4, 4, 4.5, 5, 5, 5, 5, 5, 5 
(6 escaped) 


4.5 50 10 120 


Cedar Creek boat ramp (pool) 8 3.5, 4, 5, 6, 6, 6, 7, 8 5.7 25 10 48 


125 ammocoetes 


Cedar Creek boat ramp (sandbar) 8 7, 7, 7, 7, 8, 9, 10, 10 8.1 0 5 96 
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Table 3.  Sediment and Water Temperature Data 
Temperature (ºC) 


River/Tributary/Area Sediment Water 


Calapooia River   


McKercher Park upstream 15.0 16.5 


Sodom Ditch (Morse Brothers Slate Quarry) 18.0 18.0 


Brownsville dam on Kirk Ave 14.0 15.5 


Long Tom River   


Stroada Farm 16.0 16.0 


Bear Creek 11.0 11.0 


Marys River   


Marys Road 12.0 12.0 


East Fork second bridge on Hoskins Road 11.0 11.0 


West Fork bridge on Marks Road 11.5 11.0 


West Fork at Marys Road 11.0 11.0 


Greasy Creek Road 12.5 12.5 


Alsea River   


Camp Bell boat ramp No. 3024 15.0 14.5 


Blackberry Campground boat ramp No. 3021 16.0 16.0 


Siletz River   


Miller Place 15.0 16.0 


Nestucca River   


Three Rivers boat ramp 13.0 13.0 


Wolf Road boat ramp No. 4221 11.5 12.5 


Trask River   


Lower Trask boat ramp No. 4890 14.5 15.5 


Cedar Creek boat ramp (pool) 13.0 13.0 


Wilson River    


Mills Bridge boat ramp off Highway 6 14.0 14.0 
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Helle B. Andersen


From: Helle B. Andersen
Sent: Monday, July 09, 2007 11:41 AM
To: 'Humphrey.Chip@epamail.epa.gov'; 'Eric Blischke (blischke.eric@epa.gov)'
Cc: Lisa Saban; John Toll; 'Valerie Oster'; 'Lora Boehlke'
Subject: FSP addendum
Attachments: R3 Lamprey tox testing FSP addendum to EPA_7_6_07.pdf


Chip and Eric, 
As discovered by Chip the QAPP addendum had wrongfully been pdf’ed as the FSP addendum. Attached is the correct 
pdf’ed file of the FSP addendum. 
Sorry about the confusion. 
Helle 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
  
Direct Line (206) 577-1287 
Phone (206) 378-1364 
Fax (206) 217-0089 
hellea@windwardenv.com 
  
This communication is made under the framework of the LWG Participation Agreement and in the parties' common interests in meeting LWG member obligations
under the Administrative Order on Consent and in anticipation of litigation concerning liability for the Portland Harbor Superfund site. This communication is 
intended and believed by the parties to be part of an ongoing and joint effort to develop and maintain a common legal strategy and contains strategies, work 
product and legal advice within the "common interest" extension of the attorney-client privilege and the work product doctrine. This communication may include 
attorney-client communications. With respect to communications by private LWG members to public members, those communications are with the expectation 
that they will be kept confidential by the public entities. The information is intended to be for the use of the individual or entity named above. If you are not the 
intended recipient, please be aware that any disclosure, copying, distribution or use of the contents of this information is prohibited. If you have received this 
electronic transmission in error, please notify us by electronic mail at hellea@windwardenv.com. 
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Helle B. Andersen


From: Helle B. Andersen
Sent: Friday, July 13, 2007 9:11 AM
To: 'Humphrey.Chip@epamail.epa.gov'; 'Eric Blischke (blischke.eric@epa.gov)'
Cc: Lisa Saban; John Toll; Valerie Oster; Lora Boehlke; Gene Revelas
Subject: Lamprey LR50 meorandum
Attachments: LR50 writeup_Final_7_12_07.doc


Chip and Eric, 
On behalf of LWG we are pleased to submit the lamprey LR50 memorandum requested by EPA. 
Helle 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
  
Direct Line (206) 577-1287 
Phone (206) 378-1364 
Fax (206) 217-0089 
hellea@windwardenv.com 
  
This communication is made under the framework of the LWG Participation Agreement and in the parties' common interests in meeting LWG member obligations 
under the Administrative Order on Consent and in anticipation of litigation concerning liability for the Portland Harbor Superfund site. This communication is 
intended and believed by the parties to be part of an ongoing and joint effort to develop and maintain a common legal strategy and contains strategies, work 
product and legal advice within the "common interest" extension of the attorney-client privilege and the work product doctrine. This communication may include 
attorney-client communications. With respect to communications by private LWG members to public members, those communications are with the expectation 
that they will be kept confidential by the public entities. The information is intended to be for the use of the individual or entity named above. If you are not the 
intended recipient, please be aware that any disclosure, copying, distribution or use of the contents of this information is prohibited. If you have received this 
electronic transmission in error, please notify us by electronic mail at hellea@windwardenv.com. 
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MEMORANDUM 
 


  


To: Lower Willamette Group Executive Committee 


From: Matt Luxon, Windward Environmental LLC 


Subject: Results of a literature search for fish LR50 studies conducted with chemicals 
proposed for definitive lamprey toxicity tests 


Date: July 12, 1007 


  


 
Assuming that chemical tissue concentrations are in equilibrium throughout the organism, whole 
body tissue concentration data are considered a better estimate of the chemical dose at the site of 
toxic action than concentrations in the exposure media such as LC50s. Tissue concentrations 
from toxicity tests associated with a specified endpoint are referred to as critical tissue 
concentrations (CTCs). LR50s are a statistically robust method of calculating a CTC based on 
the mortality endpoint for a given test population. EPA has requested the Lower Willamette 
Group (LWG) collect tissue concentration data from lamprey used in Round 3 Phase II toxicity 
tests in order to calculate LR50s from these data. For these data to be useful, it is necessary that 
comparable data exist for other fish in order to determine the relative sensitivity of lamprey. To 
determine if comparable data are available, Windward Environmental LLC (Windward) 
conducted a literature search to identify fish LR50 studies for the chemicals used in the Round 3 
lamprey toxicity tests. Searches were conducted in the US Environmental Protection Agency 
(EPA) ECOTOX database and the US Army Corps of Engineers (USACE) Environmental 
Residue Effects Database (ERED). ECOTOX search terms included the Chemical Abstract 
Service (CAS) numbers and LR50 and LRX (i.e., any other lethal residue value) endpoints. 
ERED search terms included LD50 (dose that is lethal to 50% of an exposed population) and 
CAS number. A Google™ search was also conducted using the term LR50 and the chemical 
name. The studies identified were reviewed to determine their quality. Factors such as the use of 
controls, replication of exposures, and exposure route were considered. Factors that may affect 
the comparability of the identified studies to lamprey LR50s were also identified and are 
described in the following subsections by chemical. 


No fish LR50 studies were identified for any of the chemicals proposed for lamprey toxicity 
testing. Studies reporting LD50s (concentration in exposure media that is lethal to 50% of a 
population) with associated tissue concentrations were identified for pentachlorophenol, 
diazinon, and aniline; but no LD50 studies that also reported tissue concentrations were 
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identified for copper or naphthalene (Table 1). The pentachlorophenol, diazinon, and aniline 
LD50 results are discussed below. Based on an initial review of the LD50 studies that report 
tissue concentrations, it appears that several pentachlorophenol studies provide tissue 
concentration data that could provide an indirect comparison with lamprey LR50 data. However, 
these data are not directly comparable to an LR50 because they do not consider the variability in 
tissue concentrations between replicates and among doses to statistically derive a tissue 
concentration associated with 50% mortality in the test population. Instead, these studies 
generally report tissue concentrations associated with one or more exposure concentration. 
Toxicity data for copper, naphthalene, and aniline appear to be insufficient for comparison with 
lamprey LR50 data. The diazinon toxicity data has not yet been reviewed. However, no standard 
analytical method exists for analysis of diazinon in tissue so reported diazinon tissue residue 
concentrations from different studies may not be comparable.  


Table 1.  Literature search results for fish LR50s and LD50s with tissue chemistry 
data for chemicals used in lamprey toxicity testing study 


Chemical CAS 
Number of Fish LR50 


Studies Identified 
Number of Fish LD50 Studies 


with Tissue-Residue Data 


Copper 7440-50-8 0 0 
Pentachlorophenol 87-86-5 0 9 
Diazinon 33-41-5 0 1 
Aniline 62-53-3 0 2 
Naphthalene 91-20-3 0 0 


CAS – Chemical Abstract Service 
LR50 – tissue concentration that is lethal to 50% of an exposed population 
LD50 – dose (in any exposure media) that is lethal to 50% of an exposed population 


Pentachlorophenol 
Nine fish pentachlorophenol LD50 studies that reported whole-body tissue concentrations for 
five different species were identified (Table 2). Several papers provided tissue concentrations 
associated with 50% mortality. However, as discussed above, these data are not directly 
comparable to an LR50. Nonetheless, several of the studies used robust experimental designs 
that resulted in consistent tissue concentrations over several exposure durations and 
pentachlorophenol concentrations. Therefore, the results are likely comparable to a statistically 
derived LR50 for that test population. In evaluating these data, it is important to note that 
pentachlorophenol is transformed to excretable byproducts within a matter of hours to days 
(1995; van den Heuvel et al. 1991); so, despite the fact that some studies reported consistent 
tissue concentrations associated with mortality, tissue concentrations are likely to vary with 
exposure duration. This and other sources of variability may affect comparisons with lamprey 
LR50 data. 
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Table 2.  Fish whole-body tissue concentrations of pentachlorophenol associated with LD50 or 
higher concentrations 


Citation Journal Species 
Exposure 


Route 


Tissue 
Concentration 
in Dead Fish  
(mg/kg ww) 


Tissue 
Concentration in 
Surviving Fish 


(mg/kg ww) 
Thomas et al. (1981) Biomonitoring Mar. Poll. 73-


103 
striped mullet water nra 37a 


van den Huevel et 
al. (1991) 


Aquat Toxicol 20: 235-252 rainbow trout water 22 – 39b 44 


Hodson et al. (1988) Environ Tox & Chem 07:443-
454 


rainbow trout injection 35 nr 


Hodson et al. (1984) Environ Tox & Chem 03:243-
254 


rainbow trout injection 37 nr 


Kishino T, K 
Kobayashi (1995) 


Water Res 29:431-442 goldfish water 82 – 98 0.89 – 66c 


Kobayashi et al. 
(1979) 


Bull Jpn Soc Sci Fish 45:173-
175 


goldfish water 95 nr 


Hickie et al. (1995) Environ Tox & Chem 
14:2187-2197 


fathead minnow water 80d 45 – 152e 


McCarty et al. 
(1993) 


Ecotoxicol Environ Saf 
25:253-270 


fathead minnow water 71f nr 


Hattula, et al.(1981) Bull Environ Contam Toxicol 
26:295-298 


brown trout water 200 nr 


a Some liver and blood tissue was removed from carcasses prior to PCB analysis. It is not clear if tissue concentration 
analyses were based only on surviving fish or if dead fish were also included. 


b Tissue concentrations are for 100% mortality. 
c Concentrations in live fish exposed to 0.1 mg/L at pH range of 5.5 to 10. LC50 concentration range was 0.15 to 2.5 mg/L in 


this pH range, decreasing with increasing pH. 
d Mean tissue concentration for exposure concentrations ranging from 310 to 517 mg/L and exposure durations ranging from 


8 to 60 hours. Standard deviation was 5.3 mg/kg. 
e Concentrations in live fish exposed to 196 mg/L for 144 hours. Concentration was lower than the 144-hour LC50 of 


258 mg/L. 
f Tissue concentration estimated from LC50 based on an estimated bioconcentration factor. 
nr – not reported 


 
Three studies reported data for rainbow trout (van den Heuvel et al. 1991; Hodson et al. 1988, 
1984). In one study, van den Heuval et al. (1991) exposed rainbow trout to six aqueous 
pentachlorophenol concentrations. Whole-body tissue concentrations were measured in all 
individual dead and surviving fish. The tissue concentrations reported for dead fish (22 to 
39 mg/kg) are associated with exposure concentrations for which mortality was 100%. A higher 
tissue concentration (44 mg/kg) was reported for live fish exposed at water concentrations below 
the LC50. Exposure duration, lipid content, and exposure dose all significantly affected lethal 
tissue concentrations. Lipid levels also significantly affected non-lethal tissue concentrations. In 
two separate studies, Hodson et al. (1984; 1988) exposed rainbow trout through intraperitoneal 
injection and reported only the injected dose, so these data are poorly representative of 
whole-body tissue concentrations. 
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Two studies reported data for goldfish (Kobayashi et al. 1979; Kishino and Kobayashi 1995). 
Kobayashi et al. (1979) exposed 2-g goldfish to six concentrations of aqueous pentachlorophenol 
for 12 or 24 hours. All dead fish were analyzed for whole-body pentachlorophenol 
concentrations. The tissue concentration for the water concentration closest to the 24-hour LC50 
was reported. Kishino and Kobayashi (1995) exposed 1.3-g goldfish to aqueous 
pentachlorophenol for 5 hours at six pHs levels ranging from 5.5 to 10. Tissue concentrations 
were analyzed in pooled samples of surviving fish and dead fish. LC50 values decreased with 
increasing pH. Tissue concentrations in live fish increased with time and exposure concentration 
but decreased with pH. Tissue concentrations in dead fish were similar among all pH and 
pentachlorophenol exposure concentrations. 


Two studies were identified for fathead minnow (Hickie et al. 1995; McCarty 1993). Hickie et al. 
(1995) exposed juvenile fathead minnows to several different pulsed and non-pulsed aqueous 
pentachlorophenol concentrations for periods ranging from 2 to 96 hours. Whole-body tissue 
concentrations in dead fish were consistent regardless of exposure conditions. Tissue 
concentrations in surviving fish ranged from 45 to 152 mg/kg. McCarty et al. (1993) estimated 
the tissue concentration from the LC50 based on the log KOW-bioconcentration factor (BCF) 
relationship; therefore, this tissue concentration is uncertain and not appropriate for comparison 
with a lamprey LR50 concentration. 


One study each was identified for brown trout and striped mullet (Hattula et al. 1981; Thomas et 
al. 1981, respectively). Hattula et al. (1981) exposed 4.5-g brown trout to aqueous 
pentachlorophenol for 24 hours. The LC50 was derived, and a single whole-body tissue 
concentration was associated with the LC50. The methods for associating the tissue 
concentration with the LC50 are not described. Thomas et al. (1981) exposed juvenile striped 
mullet for 14 days to 100 or 200 mg/L aqueous pentachlorophenol and monitored mortality 
daily. Fifty percent mortality was reported for the 100-mg/L exposure at 5 days, and 33% 
mortality was reported for the 200-mg/L exposure at 24 hours, associated with tissue 
concentrations of 37 and 17.8 mg/kg, respectively. Results of this study are not comparable with 
an LC50 because the 50% mortality data are based on 50% mortality associated with a single 
exposure concentration, rather than a statistical analysis of several exposure concentrations. 


Based on the literature data identified, the range of fish pentachlorophenol CTCs associated with 
mortality is less than an order of magnitude (i.e., 22 to 200 mg/kg) indicating that CTCs are 
somewhat consistent among different fish and exposure conditions. However, these data 
represent only five species from three families so extrapolation to fish in general is uncertain. In 
contrast, based on the EPA Ecotox database, there are LC50 values for 77 different fish species. 
Because pentachlorophenol CTC studies represent only a small fraction of the species for which 
LC50 data exist, determining the sensitivity of lamprey relative to other fish based on CTC data 
is not likely to reduce the uncertainty in comparisons of the relative sensitivity of lamprey and 
other fish based on LC50s alone. 
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Diazinon 
One diazinon fish LD50 study that reported whole-body tissue concentration data was identified 
(Table 3). This study has not yet been obtained for review. Note that in addition to the lack of 
published fish LR50 data, there is additional uncertainty regarding the comparison of a lamprey 
diazinon LR50 to a published tissue concentration associated with an LD50 because there is no 
standard analytical method for the analysis of diazinon in tissue so reported diazinon tissue 
residue concentrations from different studies may not be comparable. 


Table 3.  Whole-Body Fish Tissue Concentrations of Diazinon Associated with LD50s 


Citation Journal Species 


Tissue 
Concentration 


(mg/kg ww) 
Exposure  


Route 


Keizer et al. 
(1991) 


Aquat Toxicol 21:239-254 guppy 85 absorption 


Keizer et al. 
(1991) 


Aquat Toxicol 21:239-254 zebra fish 1,800 absorption 


ww – wet weight 


Aniline 
Two aniline fish LD50 studies reporting whole body tissue concentration data were identified. 
These studies are both poorly comparable with an LR50 because they reported the injected dose, 
rather than measured tissue concentrations (Table 4). 


Table 4. Whole-Body Fish Tissue Concentrations of Aniline Associated with LD50s  


Citation Journal Species 


Tissue 
Concentration 


(mg/kg ww) Reps 
Exposure  


Route 


Hodson et al. 
(1988) 


ET&C 1988 rainbow trout 1330 1 injection 


Hodson et al. 
(1984) 


ET&C 1984 rainbow trout 1350 30 injection 


ww – wet weight 


Conclusions 
Based on a search of the published literature, no fish LR50 studies were identified for any of the 
chemicals proposed for lamprey toxicity testing. Studies reporting LD50s with associated CTCs 
were identified for pentachlorophenol, diazinon, and aniline; but no LD50 studies that also 
reported CTCs were identified for copper or naphthalene. Because pentachlorophenol CTC 
studies represent only a small fraction of the species for which LC50 data exist, determining the 
sensitivity of lamprey relative to other fish based on CTC data is not likely to reduce the 
uncertainty in comparisons of the relative sensitivity of lamprey and other fish based on LC50s 
alone. For the other chemicals investigated, literature data are too sparse for comparison with 
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lamprey LR50s. Therefore, the available toxicity literature are insufficient for comparison with 
lamprey LR50s and do not justify chemical analysis of lamprey that did not survive in the 
Round 3, phase 2 LC50 studies. 
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June 20, 2007 


 
 
Mr. Jim McKenna 
Port of Portland & Co-Chairman, Lower Willamette Group 
121 NW Everett 
Portland, Oregon 97209 
 
Mr. Robert Wyatt 
Northwest Natural & Co-Chairman, Lower Willamette Group 
220 Northwest Second Avenue     
Portland, Oregon 97209          
 
Re:   Portland Harbor Superfund Site; Administrative Order on Consent for Remedial     


Investigation and Feasibility Study; Docket No. CERCLA-10-2001-0240.  Round 3 
Lamprey Ammocoete Toxicity Testing, Field Sampling Plan Addendum:  Phase 2 
Lamprey Ammocoete Collection and Testing 


  
Dear Messrs. Wyatt and McKenna:    
 
 EPA has completed its review of the Round 3 Lamprey Ammocoete Toxicity Testing 
Field Sampling Plan Addendum:  Phase 2 Lamprey Ammocoete Collection and Testing (Phase 2 
Lamprey Toxicity FSP) dated July 6, 2007.  EPA comments are attached.   
 
 The attached comments are quite detailed.  EPA requests a meeting to discuss the 
comments.  This conversation should focus on collection and holding procedures and the set up 
and calibration of the flow through diluters.  Once these comments have been resolved, field 
collection of lamprey ammocoetes can begin.   
 
 If you have any questions, please contact Chip Humphrey at (503) 326-2678 or Eric 
Blischke (503) 326-4006.  All legal inquiries should be directed to Lori Cora at (206) 553-1115. 
 
 
      Sincerely, 
 
 
 
 
      Chip Humphrey 
      Eric Blischke 
      Remedial Project Managers 







 


cc: Greg Ulirsch, ATSDR 
 Rob Neely, NOAA 
 Ted Buerger, US Fish and Wildlife Service 
 Preston Sleeger, Department of Interior 
 Jim Anderson, DEQ         
 Kurt Burkholder, Oregon DOJ 
 Rick Keppler, Oregon Department of Fish and Wildlife 
 Kathryn Toepel, Oregon Public Health Branch 
 Jeff Baker, Confederated Tribes of Grand Ronde  
 Tom Downey, Confederated Tribes of Siletz  
 Audie Huber, Confederated Tribes of Umatilla 
 Brian Cunninghame, Confederated Tribes of Warm Springs 
 Erin Madden, Nez Perce Tribe 
 Rose Longoria, Confederated Tribes of Yakama Nation 
 Valerie Lee, Environment International 
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EPA Comments on Round 3 Lamprey Ammocoete Toxicity Testing 
Field Sampling Plan Addendum:  Phase 2 Lamprey Ammocoete Collection and Testing 
July 20, 2007 
 
EPA has reviewed the Round 3 Lamprey Ammocoete Toxicity Testing Field Sampling Plan 
Addendum:  Phase 2 Lamprey Ammocoete Collection and Testing and associated documents.  
Successful completion of the Phase 2 Lamprey Toxicity Testing will require close coordination 
with EPA.  In particular, EPA would like to visit the laboratory to ensure that the flow-through 
testing diluters are properly constructed and calibrated prior to the initiation of the ammocoete 
collection effort.  In addition, close coordination will be required regarding the size range of 
ammocoetes obtained in the field and the selection of the nominal text exposures concentrations 
for each test chemical.   
 
Specific Comments: 
 
Section 1.0 – Introduction:  The second objective is not completely accurate.  EPA has 
previously stated that the “identify the relative sensitivity of Pacific lamprey to adverse 
contaminant effects when compared to the sensitivity of other freshwater species.”  
 
Section 2.3.1 – Field Logs:   Water depth, estimated/qualitative current speed, and numbers of 
shocks (and maybe number of ammocoetes per shock) should be added to the station records. 
 
Section 2.4.1 – Toxicity Testing Records:  Testing Results records should include the times of 
test initiation and termination along with the dates.  In addition, the study reports should include 
endpoint derivation statistics, not just the calculated LC50 values as stated here in this section of 
the FSP (and in other locations in the FSP, e.g., on pages 8 and 9). The FSP should specify the 
statistics package that will be used (e.g., CETIS or Toxcalc).  
 
Section 2.4.3 – Data Review and Validation: 
 
EPA is pleased with the selection of Paul Dinnel as your auditor, data reviewer and validator for 
the toxicity tests.  EPA also plans to have Burt Shephard (EPA) and Robert Gensemer 
(Parametrix) perform two audits of NAS during the course of the toxicity testing.  The first audit 
will be during diluter calibration prior to performance of any toxicity tests, to ensure that the 
diluters have been properly constructed, calibrated, can maintain concentrations and dose 
spacing during the toxicity tests, and are otherwise suitable for use during the toxicity tests.  The 
second EPA audit will be an on-site audit during one of the earlier toxicity tests, similar to the 
type of on-site audit that Paul Dinnel will perform during the toxicity tests. 
 
EPA recommends that LWG and NAS describe criteria or guidelines for early test termination or 
requirements for retesting a chemical, and that any out of compliance items that would require a 
retest be immediately communicated to EPA during the performance of a toxicity test.  An 
obvious example requiring early termination and a retest would be 100% control mortality on 
day 1 of a test.  The NAS QA/QC Manual for Aquatic Toxicology Studies goes into some, but 
not extensive detail regarding out of control items, out of compliance items or deviations from 
toxicity test protocols, but does not explicitly discuss requirements for retesting.  The purpose of 
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this comment is to require LWG to quickly communicate to EPA problems that may require a 
retest, not to require changes to the FSP and QAPP Addenda, or to NAS study protocol or 
QA/QC Manual.  EPA does not want to learn that one or more tests are unacceptable after 
completion of all six toxicity tests. 
 
Section 2.4.4 – Data Report:  For those who do not have ready access to SEDQUAL, we 
suggest that all electronic data summaries be submitted in either Excel format if Toxcalc is used 
to perform calculations, or Access format if CETIS is used for the calculations. 
 
Section 2.5 – Schedule:  The four month period between completion of a toxicity test and 
receipt of validated analytical data appears excessive given the possibility that a diluter may not 
maintain nominal dose spacing and concentrations.  It would be useful to have a real time sense 
that the desired concentrations are being maintained during the toxicity tests.  One possibility is 
for NAS to perform chemical analyses on exposure chamber water during the toxicity tests 
during the tests themselves.  These data would not require validation, and would be used only to 
ensure that test concentrations are close to nominal.  
 
Section 3.1, Field Sampling: 
 
The goal of the field sampling effort is to collect ammocoetes in the desired size range of 25-40 
mm.  As a result, the field crew should be able to accurately and quickly estimate the size range 
of captured ammocoetes.  Due to the difficulty associated with measuring ammocoetes in the 
field, EPA recommends anesthetizing some ammocoetes with MS222 and measuring them.  This 
will allow the field crew to better estimate the size range during field collection efforts.   
 
The FSP states “If during sampling it becomes apparent that sufficient ammocoetes cannot be 
collected in the target size range, larger ammocoetes will be collected as permitted by EPA 
(Blischke 2007).”  This statement is slightly inaccurate.  The collection of larger ammocoetes 
will be permitted following consultation with EPA “should the field crews have trouble getting 
sufficient numbers of fish in the 25 - 40 mm size range.”   
  
The FSP states “The sampling effort is planned to be conducted in a minimum of three sampling 
events, with a maximum of 1,000 ammocoetes collected per event. Sampling of ammocoetes will 
cease as soon as the six definitive tests have successfully been completed.”  This raises issues 
regarding randomization of the sizes (lengths) and geographic source(s) of ammocoetes used 
among the six toxicity tests.  EPA recommends collecting the ammocoetes at one time and 
homogenizing the collection to eliminate any time and/or location bias to the testing.  However, 
the description in this paragraph implies that ammocoetes would more likely be collected as 
immediately before use as possible. This timing is supported by the discussion in Section 4.1 that 
holding will be minimal. This timing of “at least three collections” is also consistent with the 
performance of the bioassays as two rounds of two tests and one round of one test, assuming they 
only have sufficient dilutors for testing two chemicals at a time.  If early tests are run with all 
small ammocoetes, but later tests are run on larger, potentially more robust, ammocoetes, a bias 
in the testing results could be introduced.  Because of the issue of possible variable sensitivity of 
test organisms among tests performed over time, EPA protocol recommends protocol the 
inclusion of a reference toxicant to which the response of the test organism has been established. 
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Such an approach could be useful here to overcome logistic challenges.  A similar result could be 
obtained by replicating in the entire test series one of the copper concentrations that produced 
significant but not complete toxicity during the copper test. EPA recognizes that this approach 
will increase the number of ammocoetes needed and may present its own logistical challenges.  
 
The specified maximum water change rate (1º C per hour) is too rapid and may introduce 
organism stress. ASTM (E728 acute toxicity test guidance) recommends temperature changes no 
faster than 3º C per 12 hr, preferably no faster than 3º C per 72 hr (i.e., 1º C per day).  EPA 
recommends a temperature acclimation rate of no greater than 1º C per day.   
 
Section 3.2 – Field Holding and Transportation:  A maximum holding time for the 
ammocoetes in the coolers should be specified.  EPA recommends a 24 hour maximum holding 
time.    
 
Section 4.1 – Laboratory Holding:   
 
Commercial grade sand may have herbicides and pesticides present.  The sand should be 
autoclaved and rinsed to ensure that it is free from contaminants.  Chemical analysis of the sand 
should be performed to demonstrate that it is free from contaminants.  Alternatively, the 
ammocoetes could be held in NAS reference sediment for sediment toxicity tests.   NAS should 
have contaminant analyses for this on file and it is likely to have at least some organic matter the 
ammocoetes could feed on.   
 
The FSP states a holding temperature of 17º C at ± 2º C.  ASTM guidance and testing protocol 
specify a narrower range - 17º C at ± 1º C.  For consistency, the maximum allowed temperature 
variation during holding also be ± 1º C.  Finally, no mention is made of a minimum 
acclimation/holding time; this should be specified to ensure organisms are being acclimated to 
laboratory conditions for an acceptable period of time prior to testing. ASTM guidance suggests 
a minimum 14 day acclimation period, including the period of gradual transition from field-
collection water to laboratory dilution water.  
 
The FSP states “Upon receipt of the ammocoetes at the laboratory, ….the water [in the coolers in 
which they were transported to the lab] will then be poured off and the sand containing the 
ammocoetes will be poured onto a large table where ammocoetes will be sorted by hand into 
holding aquariums.”  EPA recommends anesthetizing the organisms at this time to facilitate the 
sorting process and to ensure that size range distribution is approximately the same for all test 
chambers.   
 
The FSP states “To assess the feasibility of successfully holding ammocoetes smaller than those 
used in the Phase 1 toxicity testing, the first field collection effort will be conducted as follows. 
Approximately 500 smaller ammocoetes and 50 larger ammocoetes (similar in size to those used 
in Phase 1 testing) will be collected and transported separately to the laboratory. The two size 
classes will also be kept separate in the laboratory (approximately 50 ammocoetes per holding 
tank). At test initiation, the survival rate of the smaller ammocoetes during holding will be 
compared with the survival rate of the 50 larger ammocoetes. Based on this comparison a 
decision will be made in cooperation with EPA and its partners as to which size class will be 
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used for the remainder of the Phase 2 toxicity testing.”  EPA does not believe that this procedure 
is necessary and requests that it be deleted from the FSP.  During Phase I, survivorship of 
ammocoetes of all sizes was extremely high; there is no evidence that larger ammocoetes 
survived at a higher rate than smaller ammocoetes.   EPA has determined that a target 
ammocoete size range of 25 – 40 mm is appropriate for the  Phase 2 toxicity testing.  
 
Section 4.2 – Phase 2 Testing:   
 
Please demonstrate that the method to measure hardness has precision necessary to ensure that 
the water hardness in the 25 – 30 mg/l range, and that alkalinity and pH can be accurately 
measured in the relatively low ionic strength dilution water that will be used in the toxicity tests.  
Suitably accurate measurements of hardness and alkalinity may require titrametric analysis as 
described in either Standard Methods or EPA analytical chemistry methods, while a special pH 
electrode suitable for use in low ionic strength waters may be needed.   
 
A more detailed description of the water quality monitoring procedures should be provided.  For 
example, how many of the test replicates will be tested for which parameter? Will the samples be 
collected from the feed water to the test chambers or at the chamber outlets? Will the samples for 
the different parameters that are collected at the same time be collected sequentially, or will one 
sample be collected, homogenized, and distributed to the sample containers? If the samples are 
collected from the effluent from the test chambers, given the volumes required and the projected 
flow rates, is there a concern for loss of more volatile substances? 
 
The qualitative behavioral observations should include observations on both hyper- and 
hypoactivity, in addition to the other observations described.  Narcotic organic chemicals (e.g. 
naphthalene) can and do cause reduced swimming activity prior to death, while some central 
nervous system agents can cause both increased and reduced swimming activity, depending on 
when during the time course of the toxicity study the observations are made. 
 
It should be clarified that the survival must be greater than or equal to 90% in all control 
replicates before the test will be considered acceptable. 
 
The first sentence in this section reads as if mortality will only be measured at 96 hr, whereas the 
Study Protocol correctly states that mortality data must be collected daily (i.e. at 24, 48, 72 and 
96 hours). This should be edited here to be consistent with the Protocol. 
 
The footnote at the bottom of page 14 editorially misinterprets the standard ASTM guidance.  To 
be correct and consistent with ASTM guidance, this should read: “Per ASTM Guidance, a test 
(or LC50 calculation) would usually be considered unacceptable if no treatment other than the 
control treatment(s) killed or affected less than 37% of the test organisms exposed to it, and/or 
no treatment killed or affected more than 63% of the organisms exposed to it.”  Regarding test 
acceptability criteria, EPA is not so much concerned with the actual percent mortalities in a 
given exposure concentration than it is with seeing monotonically increasing mortality with 
increasing concentrations, with at least one and preferably two or more partial mortality 
concentrations bracketed by control level and 100% mortality. 
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EPA will work with LWG and NAS to develop the nominal test exposure concentrations for 
each chemical prior to EPA approval of the dose spacing, to help ensure that the concentrations 
proposed are appropriate based on the results from the Phase 1 range-finding studies.  Accurate 
selection of flow-through definitive test concentrations is often a challenging task, but is critical 
to the success of the study (i.e., maximizes the potential that adequate partial mortalities are 
observed as per page 14, footnote #2). Ultimately, it would be preferable to include the proposed 
nominal test concentrations (as well as diluter flow rates) in the test protocol.  Regardless of how 
this information is provided, it is quite critical that study sponsors and stakeholders get the 
opportunity to evaluate and approve the proposed nominal dose concentrations before testing 
occurs. 
 
The FSP states that “…water samples will be collected from control and each test 
concentration…”. Will these be taken from only one replicate (this is typically the case) per 
treatment, and how will the replicate be chosen (i.e., will they be randomly selected)? 
 
EPA requires additional information regarding the performance of the naphthalene flow-through 
range-finding test.  We propose that a flow through version of the static range-finding tests 
performed with five chemicals last fall be performed (i.e. 5 fish/tank, 5 doses plus control, same 
number of replicate exposure tanks/dose, etc.) as was done for the static rangefinders be used. 
 
EPA continues to require the analysis of ammocoete tissues at the completion of each toxicity 
test for the chemical to which the ammocoetes were exposed.  These analyses will provide 
additional information about the sensitivity of lamprey to chemicals relative to the sensitivity of 
other aquatic species on a tissue basis, in addition to the relative sensitivity of ammocoetes 
compared to the sensitivity of other aquatic species to water column exposure to chemicals.  The 
relative sensitivity of a species compared to the sensitivity of other species can and does differ 
depending on whether the comparison is done on a water column concentration or an absorbed 
dose basis.  Knowledge of lamprey sensitivity on both exposure media and tissue residues basis 
will be useful to EPA as the ecological risk assessment of Portland Harbor nears completion. 
 
If the LWG concern regarding tissue analyses is that the test chemicals may not reach steady 
state within the 96 hour test duration, EPA has performed calculations showing that all organic 
test chemicals except pentachlorophenol can be expected to reach greater than 95% of the final 
steady state concentration within 96 hours.  Pentachlorophenol has a substantial amount of 
residue-effects information available in the literature, so critical body residues observed in the 
lamprey study can be compared to a sizable empirical data set.  Toxicity can be and is observed 
in aquatic species even before tissue residues reach steady state concentrations.  The estimated 
times to 95% steady state concentrations in ammocoete tissues are as follows:   
 
Pentachlorophenol – 12.5 days 
Aniline – 0.24 days 
Diazinon – 2.36 days 
Lindane – 3.45 days 
Naphthalene – 2.52 days 
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Table 4-1.  The proposed water quality monitoring should be included in the table.  Flow rate 
monitoring should be added to the table. 
 
Specific Comments – Round 3 QAPP Addendum: 
 
Section 2.1 – Phase 2 Experimental Design:  The abnormal behavioral activities should not be 
limited as implied in this paragraph. The three abnormalities listed are taken from the EPA 
guidance.  However, the EPA guidance document refers to these as suggestions, i.e., introduced 
by “such as….”   Behavioral observations should not be limited.  Rather, standard laboratory 
practices of observation should be relied upon.  Both hyperactivity and hypoactivity should be 
noted if observed.  Observations such as normal behavior should also be noted.   
 
Section 2.3 – Laboratory Quality Assurance/Quality Control.  The flow of the feed water to 
the test chambers needs to be monitored. It’s often not a simple matter to maintain similar flows 
in a distributed system. Where, when, and how the flow rates through each test chamber will be 
monitored needs to be described. 
 
Page 14, Section 4.2, Phase 2 Testing.  Contrary to ASTM guidance, no performance criteria 
are stated regarding acceptable levels of mortality in the 5 dilutions (excluding controls) in each 
toxicity test.   This section states “The definitive test will be deemed acceptable if ≥ 90% of the 
ammocoetes survive in the control. The chemical concentration ranges will be selected to 
produce partial mortality in some of the test solutions similar to the guidance in ASTM (1996),2” 
where footnote 2 states “Per ASTM guidance, no treatment other than the control treatment(s) 
will kill or affect less than 37 % of the test organisms exposed to it and no treatment will kill or 
affect more than 63 % of the organisms exposed to it.”  However, this section continues that 
“because of the experimental nature of the study and the potentially limited number of 
ammocoetes, the definitive tests from which the LC50 values will be derived may not fulfill the 
ASTM definition of acceptable partial mortality in a definitive test. The test conditions and test 
acceptability criteria are summarized Table 4-1.”  However, no performance criteria are specified 
in Table 4-1 regarding acceptable levels of mortality in the 5 dilutions of each toxicity test.  This 
is not acceptable because accurate calculation of LC50 values requires monotonically increasing 
mortality with increasing concentration, and that mortality in each dilution not be greater or less 
than the values stated above.  Therefore, performance measures need to be discussed and agreed 
upon by EPA before Phase 2 testing begins.   
 
Page 14, Section 4.2, Phase 2 Testing.  Ammocoetes of different sizes, collected from different 
locations, and/or collected on different dates may respond differently to exposure to the 
chemicals used during Phase 2 testing.  Therefore, it is important that the composition (size 
distribution and geographic origin(s)) of ammocoetes used within each test (i.e. the 10 
ammocoetes in each of the 5 dilutions within each test) and among the 6 tests conducted be as 
similar to one another as possible.  These concerns were recognized and discussed at length by 
EPA and government partners during numerous conference calls.  No mention of this is made in 
the FSP.  Thus, a protocol for selecting and assigning ammocoetes (i.e., either a randomized or 
stratified approach) to treatment groups within and among tests must be developed and followed.  
EPA’s preferred approach would be to sample and hold all 3000 ammocoetes at the same time, 
rather than have field collections in three batches collected at different times, then randomly 
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select individual ammocoetes from the 3000 individuals as needed to populate the exposure 
chambers for each toxicity test. 
 
Specific Comments – Study Protocol 
 
Test Material – Preparation of Working Stock Solution and Test Concentrations:  EPA 
requests more detail regarding how NAS will actually implement the Veith and Comstock (1975) 
glass bead exposure system with respect to size of beads, tubing, flow rates, etc. This is an 
appropriate method citation, but if NAS is planning to deviate from cited method in any 
significant way, this should be described in the Protocol. 
 
Test Organisms – Acclimation and Pretest Observations:  Maximum allowed temperature 
changes during holding or acclimation should be specified as they are in the FSP Addendum.  In 
addition, minimum acclimation times should be specified (see comments above).  In addition, 
test protocol states “Any dead animals are removed daily.”  This sentence should specify that any 
lamprey observed above the sediment that are dead will be removed, i.e., lamprey buried within 
the sediment will not be disturbed daily to assess whether any of them are dead or not.  
 
Description of Test System – Preparation of Test Concentrations:  How often will diluter 
flow rates be calibrated, and how will this be accomplished? Typically for 96-hr tests, all diluter 
flow rates would be calibrated at the beginning of the test, and the toxicant flow rate into the 
diluter would be checked daily.  The laboratory should empirically verify that the diluters will 
accurately deliver the proposed or intended nominal exposure concentrations in the test exposure 
chambers.  Particularly with volatile chemicals, even the best efforts to estimate final delivery 
concentrations on the basis of calculated flows, dilutions, or evaporation should be validated 
empirically. This is particularly important given the difficulty in obtaining test organisms to 
ensure organisms are not wasted on an exposure system that has not been fully bench tested 
before definitive studies begin. 
 
Experimental Design and Test Procedures – Effect Criterion:  The protocol states “The 
mortality data may be used to compute LC50s for each exposure period.”  One of the main 
objectives of Phase II testing is to derive LC50s for lamprey for each of the 6 chemicals being 
tested.  Thus, this statement should be revised to state that “The mortality data will be used to 
compute LC50s for each chemical tested.” 
 
Experimental Design and Test Procedures – Criteria of Test Acceptance.  As stated above, 
no performance criteria are specified regarding acceptable levels of mortality in the 5 dilutions of 
each toxicity test.  This is not acceptable because accurate calculation of LC50 values requires 
that mortality in each dilution not be greater or less than the values stated in ASTM guidance 
(stated above).  Therefore, performance measures need to be discussed and agreed upon by EPA 
and partners before Phase 2 testing begins.   
 
Data Analysis:  As stated in FSP comments above, EPA recommends the use of the CETIS 
software for toxicity endpoint calculations.  However, EPA recognizes that Toxcalc can also be 
acceptable. Regardless, statistical software used should also be cited in the FSP. 
 







Table 1
Organic chemical bioaccumulation time to steady state and elimination times for bioaccumulated chemicals


Chemical log Kow log BCF


ke (elimination 
rate constant, 


day-1)


time to 50% of 
steady state 


(days)


time to 80% of 
steady state 


(days)


time to 95% of 
steady state 


(days)


time to 99% of 
steady state 


(days)
Pentachlorophenol 5.05 3.5925 0.239 2.894 6.720 12.508 19.229
Aniline 0.90 0.065 12.514 0.055 0.129 0.239 0.368
Diazinon 3.30 2.105 1.270 0.546 1.267 2.359 3.626
Lindane 3.70 2.445 0.867 0.799 1.856 3.454 5.309
Naphthalene 3.37 2.1645 1.188 0.583 1.355 2.522 3.876
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DRAFT DOCUMENT: DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, 


state, and tribal partners, and is subject to change in whole or in part. 


Response to Comments Raised in EPA’s Letter Dated July 20, 2007 
Comment No. EPA Comment LWG Response 


Round 3 Lamprey Ammocoete Toxicity Testing Field Sampling Plan Addendum: Phase 2  
General 
comment  


EPA has reviewed the Round 3 Lamprey Ammocoete 
Toxicity Testing Field Sampling Plan Addendum: Phase 2 
Lamprey Ammocoete Collection and Testing and associated 
documents. Successful completion of the Phase 2 Lamprey 
Toxicity Testing will require close coordination with EPA. In 
particular, EPA would like to visit the laboratory to ensure 
that the flow-through testing diluters are properly 
constructed and calibrated prior to the initiation of the 
ammocoete collection effort. In addition, close coordination 
will be required regarding the size range of ammocoetes 
obtained in the field and the selection of the nominal test 
exposures concentrations for each test chemical. 


The Lower Willamette Group (LWG) agrees that close coordination with the US 
Environmental Protection Agency (EPA) is needed for successful completion of 
the Phase 2 lamprey toxicity collection and testing, as set forth in the Round 3 
Lamprey Ammocoete Toxicity testing Field Sampling Plan Addendum: Phase 2 
(FSP addendum) Two laboratory audits by EPA will be expected, the field crew 
will be in daily contact with EPA during the sampling of ammocoetes, and 
proposed nominal test concentrations will be provided for EPA for review and 
approval prior to test initiation. 


Comments Specific to Field Sampling Plan  
FSP 1 Section 1.0 – Introduction: The second objective is not 


completely accurate. EPA has previously stated that the 
“identify the relative sensitivity of Pacific lamprey to adverse 
contaminant effects when compared to the sensitivity of 
other freshwater species.” 


The FSP addendum provides “EPA specified the following two general 
objectives: 1) determine whether existing fish toxicity reference values are 
sufficiently protective of lamprey survival and growth as determined by 
laboratory testing with representative chemicals (the rationales for the selected 
chemicals are presented in the Round 3 lamprey ammocoete toxicity testing 
quality assurance project plan [QAPP] (Windward 2006)), and 2) identify the 
relative sensitivity of Pacific lamprey to adverse contaminant effects by 
comparing the data with published toxicity data for the most sensitive surrogate 
species (EPA 2006).” 
 
The second objective will be revised to reflect EPA’s language word for word, 
as stated in EPA’s comment and in EPA’s letter (EPA 2006). The revised FSP 
addendum will be resubmitted to EPA. 


FSP 2 Section 2.3.1 – Field Logs: Water depth, 
estimated/qualitative current speed, and numbers of shocks 
(and maybe number of ammocoetes per shock) should be 
added to the station records. 


Water depth and estimated current speed data will be added to the station 
record. Because the shocking is continuous, the number of shocks cannot be 
counted. However, the shocking effort can be timed, and the number of 
ammocoetes shocked per time unit (minute) can be calculated. 
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This document is currently under review by US EPA and its federal, 


state, and tribal partners, and is subject to change in whole or in part. 


Response to Comments Raised in EPA’s Letter Dated July 20, 2007 
Comment No. EPA Comment LWG Response 


FSP 3 Section 2.4.1 – Toxicity Testing Records: Testing Results 
records should include the times of test initiation and 
termination along with the dates. In addition, the study 
reports should include endpoint derivation statistics, not just 
the calculated LC50 values as stated here in this section of 
the FSP (and in other locations in the FSP, e.g., on pages 8 
and 9). The FSP should specify the statistics package that 
will be used (e.g., CETIS or Toxcalc). 


Times of test initiation and termination were included in the Phase 1 toxicity 
testing and will be included in the Phase 2 toxicity testing. The endpoint 
derivation statistics (i.e., the raw survival/mortality data) will be noted on the 
bench sheets; and the LC50s, as well as various statistical summaries, will be 
calculated using ToxCalc™. 
 
The FSP addendum will be revised to state that the times of test initiation and 
termination will be included and ToxCalc™ will be used.  The revised FSP 
addendum will be resubmitted to EPA. 


FSP 4 Section 2.4.3 Data Review and Validation:  EPA is 
pleased with the selection of Paul Dinnel as your auditor, 
data reviewer and validator for the toxicity tests. EPA also 
plans to have Burt Shephard (EPA) and Robert Gensemer 
(Parametrix) perform two audits of NAS during the course of 
the toxicity testing. The first audit will be during diluter 
calibration prior to performance of any toxicity tests, to 
ensure that the diluters have been properly constructed, 
calibrated, can maintain concentrations and dose spacing 
during the toxicity tests, and are otherwise suitable for use 
during the toxicity tests. The second EPA audit will be an 
on-site audit during one of the earlier toxicity tests, similar to 
the type of on-site audit that Paul Dinnel will perform during 
the toxicity tests. 


Two audits by EPA will be expected: one audit to ensure that the diluter is 
properly constructed and calibrated prior to test initiation, and another audit 
during one of the toxicity tests conducted early in the process. 
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DRAFT DOCUMENT: DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, 


state, and tribal partners, and is subject to change in whole or in part. 


Response to Comments Raised in EPA’s Letter Dated July 20, 2007 
Comment No. EPA Comment LWG Response 


FSP 5 Section 2.4.3 Data Review and Validation:  EPA 
recommends that LWG and NAS describe criteria or 
guidelines for early test termination or requirements for 
retesting a chemical, and that any out of compliance items 
that would require a retest be immediately communicated to 
EPA during the performance of a toxicity test. An obvious 
example requiring early termination and a retest would be 
100% control mortality on day 1 of a test. The NAS QA/QC 
Manual for Aquatic Toxicology Studies goes into some, but 
not extensive detail regarding out of control items, out of 
compliance items or deviations from toxicity test protocols, 
but does not explicitly discuss requirements for retesting. 
The purpose of this comment is to require LWG to quickly 
communicate to EPA problems that may require a retest, not 
to require changes to the FSP and QAPP Addenda, or to 
NAS study protocol or QA/QC Manual. EPA does not want 
to learn that one or more tests are unacceptable after 
completion of all six toxicity tests. 


In accordance with EPA and American Society for Testing and Materials 
(ASTM) manuals, the acceptability of the lamprey toxicity tests will be based on 
a survival rate ≥ 90% in control group. If the toxicity test does not meet this 
criterion, the test will be deemed unacceptable, and the chemical will be 
retested. EPA will be informed immediately if a test is deemed unacceptable.  
 
This clarification will be added to the FSP addendum, and the FSP addendum 
will be resubmitted to EPA.  


FSP 6 Section 2.4.4 – Data Report: For those who do not have 
ready access to SEDQUAL, we suggest that all electronic 
data summaries be submitted in either Excel format if 
Toxcalc is used to perform calculations, or Access format if 
CETIS is used for the calculations. 


All electronic data summaries will be provided in Excel®, ToxCalc™, and 
SEDQUAL. 
 
The FSP addendum will be revised to state that ToxCalc™ will be used, and the 
FSP addendum will be resubmitted to EPA. 
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FSP 7 Section 2.5 – Schedule: The four month period between 
completion of a toxicity test and receipt of validated 
analytical data appears excessive given the possibility that a 
diluter may not maintain nominal dose spacing and 
concentrations. It would be useful to have a real time sense 
that the desired concentrations are being maintained during 
the toxicity tests. One possibility is for NAS to perform 
chemical analyses on exposure chamber water during the 
toxicity tests during the tests themselves. These data would 
not require validation, and would be used only to ensure that 
test concentrations are close to nominal. 


In a conference call between EPA and LWG on July 24, 2007, the following 
agreement was reached.  
 
Northwestern Aquatic Sciences, Inc. (NAS), will measure the test 
concentrations of the organic compounds while the tests are being conducted 
using a non-EPA-approved gas chromatography/mass spectrometry (GC/MS) 
procedure. The test concentrations will remain internal NAS data; however, 
EPA will be informed if significant deviation from nominal concentrations occurs 
while the tests are being conducted. NAS does not have the capability to 
perform an in-house copper analysis, so verification of the nominal 
concentrations cannot be performed while this test is being conducted. 
However, it is expected that nominal copper test concentrations will be 
achieved through a careful metering of the correct concentrated copper stock 
solution into the diluters’ toxicant stock mixing chamber, which is supplied 
through a constant flow of dilution water on demand from the diluter. 
 
The FSP addendum will be revised to reflect this agreement and will be 
resubmitted to EPA.  


FSP 8 Section 3.1 - Field Sampling:  The goal of the field 
sampling effort is to collect ammocoetes in the desired size 
range of 25-40 mm. As a result, the field crew should be 
able to accurately and quickly estimate the size range of 
captured ammocoetes. Due to the difficulty associated with 
measuring ammocoetes in the field, EPA recommends 
anesthetizing some ammocoetes with MS222 and 
measuring them. This will allow the field crew to better 
estimate the size range during field collection efforts. 


A special measuring device has been made to facilitate measuring the length of 
ammocoetes in the field to the nearest 5 mm.  If proven too difficult or time 
consuming to perform in the field, MS222 will be used. 


FSP 9 Section 3.1 - Field Sampling:  The FSP states “If during 
sampling it becomes apparent that sufficient ammocoetes 
cannot be collected in the target size range, larger 
ammocoetes will be collected as permitted by EPA (Blischke 
2007).” This statement is slightly inaccurate. The collection 
of larger ammocoetes will be permitted following 
consultation with EPA “should the field crews have trouble 
getting sufficient numbers of fish in the 25 - 40 mm size 
range.” 


EPA will be notified if there are any difficulties collecting 25 to 40-mm 
ammocoetes in the field, and the field crew will not collect larger ammocoetes 
until EPA has been consulted.   
 
The FSP addendum will be revised accordingly and resubmitted to EPA. 
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FSP 10 Section 3.1 - Field Sampling:  The FSP states “The 
sampling effort is planned to be conducted in a minimum of 
three sampling events, with a maximum of 1,000 
ammocoetes collected per event. Sampling of ammocoetes 
will cease as soon as the six definitive tests have 
successfully been completed.” This raises issues regarding 
randomization of the sizes (lengths) and geographic 
source(s) of ammocoetes used among the six toxicity tests. 
EPA recommends collecting the ammocoetes at one time 
and homogenizing the collection to eliminate any time 
and/or location bias to the testing. However, the description 
in this paragraph implies that ammocoetes would more likely 
be collected as immediately before use as possible. This 
timing is supported by the discussion in Section 4.1 that 
holding will be minimal. This timing of “at least three 
collections” is also consistent with the performance of the 
bioassays as two rounds of two tests and one round of one 
test, assuming they only have sufficient dilutors for testing 
two chemicals at a time. If early tests are run with all small 
ammocoetes, but later tests are run on larger, potentially 
more robust, ammocoetes, a bias in the testing results could 
be introduced. Because of the issue of possible variable 
sensitivity of test organisms among tests performed over 
time, EPA protocol recommends protocol the inclusion of a 
reference toxicant to which the response of the test 
organism has been established. Such an approach could be 
useful here to overcome logistic challenges. A similar result 
could be obtained by replicating in the entire test series one 
of the copper concentrations that produced significant but 
not complete toxicity during the copper test. EPA recognizes 
that this approach will increase the number of ammocoetes 
needed and may present its own logistical challenges. 


NAS does not have the facility to hold all 3,000 ammocoetes at one time based 
on the Phase 1 loading of 50 ammocoetes per 10-gal. holding tank .  Holding 
3,000 ammocoetes at one time would require 60 10-gal. tanks and NAS can 
only maintain and operate a maximum of 20 holding tanks at one time (i.e., a 
maximum of 1,000 ammocoetes can be held based on the Phase 1 loading 
rate). To reduce the variability in test organisms used in the tests, the following 
steps will be taken: 
1) The sampling effort will focus on the four coastal rivers with an expected 
permitted take of 2,000 organisms (600 from the Siletz River, 500 from the 
Nestucca River, 500 from the Trask River, and 400 from the Alsea River). This 
should be enough organisms to perform the six toxicity tests assuming all first 
runs of the toxicity tests and the range-finding test for naphthalene are 
acceptable. The focus on the coastal rivers is based on the assumption that the 
species composition will be similar in the four rivers. 
2) Based on the maximum number of ammocoetes that NAS can hold at one 
time (1,000 ammocoetes), the sampling effort will be performed in two rounds. 
In each round, the following number of ammocoetes will be collected in the four 
rivers: 300 from the Siletz River, 250 each from the Nestucca and Trask Rivers, 
and 200 from the Alsea River. The organisms collected in each river will, to the 
extent possible, be distributed evenly in the 20 holding tanks. This will ensure 
that the two batches have a similar composition of ammocoetes assuming that 
a sufficient number of ammocoetes in the 25-to-40-mm size range can be 
collected. 
 
In a conference call between EPA and LWG on July 24, 2007, EPA agreed that 
the performance of a reference toxicant along with each toxicity test is not 
feasible because the response of lamprey ammocoetes to a given chemical has 
not been established. Establishing such a response would require numerous 
toxicity tests (at least 5 and preferably 20 tests with 240 organisms per test).  
Therefore, the FSP addendum will not be revised to include protocol for 
inclusion of a reference toxicant.  
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FSP 11 Section 3.1 - Field Sampling:  The specified maximum 
water change rate (1º C per hour) is too rapid and may 
introduce organism stress. ASTM (E728 acute toxicity test 
guidance) recommends temperature changes no faster than 
3º C per 12 hr, preferably no faster than 3º C per 72 hr (i.e., 
1º C per day). EPA recommends a temperature acclimation 
rate of no greater than 1º C per day.  


The text in the FSP addendum is from Burt Shephard’s e-mail of June, 20, 
2007, and reads “[p]rocedures for thermally acclimating field-collected fish from 
one temperature to another during and after transfer from the field to a 
laboratory setting are well developed. If necessary to maintain the toxicity 
testing schedule and laboratory availability of staff and facilities, LWG may 
propose alternative field sampling times when the water temperature in streams 
from which ammocoetes are collected is outside of the desired temperature 
range of 16° C to 20° C. Before LWG can field-collect ammocoetes from 
streams with water temperatures outside of the 16° C to 20° C range, LWG 
must first contact appropriate EPA management and technical staff for approval 
of the proposed change in field sampling. The thermal acclimation of field-
collected fish brought into the laboratory to the toxicity test temperature of 
17° C must take place at no more than a 1° C change in water temperature per 
hour.” 
A rate of change of 1° C per hour is not unacceptable over a small 3-to-5° C 
temperature range. If a temperature adjustment of more than 3-to-5o C is 
required, the transfer from field collection water to laboratory dilution water will 
be gradual, at a rate of no faster than 3º C per 12 hr.  The FSP addendum will 
be modified to clarify this protocol and will be resubmitted to EPA. 


FSP 12 Section 3.2 – Field Holding and Transportation: A 
maximum holding time for the ammocoetes in the coolers 
should be specified. EPA recommends a 24 hour maximum 
holding time. 


The field crew is expected to deliver the ammocoetes on the same day that 
they are collected (approximately a maximum of 5 hours after the last 
ammocoete is collected). 
 
The FSP addendum will be revised to specify the maximum cooler holding time, 
and the FSP addendum will be resubmitted to EPA. 


FSP 13 Section 4.1 – Laboratory Holding:   Commercial grade 
sand may have herbicides and pesticides present. The sand 
should be autoclaved and rinsed to ensure that it is free 
from contaminants. Chemical analysis of the sand should be 
performed to demonstrate that it is free from contaminants. 
Alternatively, the ammocoetes could be held in NAS 
reference sediment for sediment toxicity tests. NAS should 
have contaminant analyses for this on file and it is likely to 
have at least some organic matter the ammocoetes could 
feed on. 


The reference sediment used by NAS is very fine-grained, and NAS has 
concerns that the sediment may affect the lamprey ammocoetes. The holding 
sediment will be the same as that used in Phase 1 (store-bought sand). The 
FSP addendum will be revised as follows: the aquariums will be provided with 
at least 3 inches of Phase 1 sediment as burrowing substrate and a continuous 
inflow of water. The holding sediment will be analyzed for herbicides and 
pesticides. 
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FSP 14 Section 4.1 – Laboratory Holding:   The FSP states a 
holding temperature of 17º C at ± 2º C. ASTM guidance and 
testing protocol specify a narrower range - 17º C at ± 1º C. 
For consistency, the maximum allowed temperature 
variation during holding also be ± 1º C. Finally, no mention 
is made of a minimum acclimation/holding time; this should 
be specified to ensure organisms are being acclimated to 
laboratory conditions for an acceptable period of time prior 
to testing. ASTM guidance suggests a minimum 14 day 
acclimation period, including the period of gradual transition 
from field-collection water to laboratory dilution water. 


The maximum temperature variation during holding will be ±1º C. The 
ammocoetes will be acclimated to the laboratory test conditions for a minimum 
of 5 to 7 days prior to test initiation. This minimum number of days applies only 
to the first toxicity test conducted on each batch of field-collected organisms. 
For all other tests, the ammocoetes will be held for at least 13 days prior to test 
initiation. When a temperature adjustment of more than 3 to 5o C is required, 
the transfer from field collection water to laboratory dilution water will be 
gradual.   
 
The FSP addendum will be revised accordingly and resubmitted to EPA. 
 
It should be noted that the statement "ASTM guidance suggests a minimum 
14 day acclimation period" is incorrect. The 14-day holding time is a quarantine 
guidance (ASTM E729-96 (2002) Sect 10.4.1). ASTM E729-96 (2002) Section 
13.1.5 states, regarding the relationship to acceptability of a test, that a test 
may be considered unacceptable if "the test organisms were not maintained in 
the dilution water at the test temperature for at least the last 48 hours before 
they were placed in the test chambers." So a 48-hour acclimation period is 
acceptable. The revised proposal of 5 to 7 days exceeds this minimum 
guidance. 


FSP 15 Section 4.1 – Laboratory Holding:   The FSP states “Upon 
receipt of the ammocoetes at the laboratory, ….the water [in 
the coolers in which they were transported to the lab] will 
then be poured off and the sand containing the ammocoetes 
will be poured onto a large table where ammocoetes will be 
sorted by hand into holding aquariums.” EPA recommends 
anesthetizing the organisms at this time to facilitate the 
sorting process and to ensure that size range distribution is 
approximately the same for all test chambers. 


LWG does not agree that anesthetization is an acceptable method because it 
may place undue stress on the organisms. Instead a similar method to what 
was used successfully in Phase 1 will be performed. Ammocoetes will be 
removed by gently combing the collection site sediment by hand and netting 
ammocoetes that emerge. These will be transferred to pans of water for 
subsequent counting and sorting into acclimation tanks. 
 
The FSP addendum will be revised to clarify the process and resubmitted to 
EPA. 
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FSP 16 Section 4.1 – Laboratory Holding:   The FSP states “To 
assess the feasibility of successfully holding ammocoetes 
smaller than those used in the Phase 1 toxicity testing, the 
first field collection effort will be conducted as follows. 
Approximately 500 smaller ammocoetes and 50 larger 
ammocoetes (similar in size to those used in Phase 1 
testing) will be collected and transported separately to the 
laboratory. The two size classes will also be kept separate in 
the laboratory (approximately 50 ammocoetes per holding 
tank). At test initiation, the survival rate of the smaller 
ammocoetes during holding will be compared with the 
survival rate of the 50 larger ammocoetes. Based on this 
comparison a decision will be made in cooperation with EPA 
and its partners as to which size class will be used for the 
remainder of the Phase 2 toxicity testing.” EPA does not 
believe that this procedure is necessary and requests that it 
be deleted from the FSP. During Phase I, survivorship of 
ammocoetes of all sizes was extremely high; there is no 
evidence that larger ammocoetes survived at a higher rate 
than smaller ammocoetes. EPA has determined that a target 
ammocoete size range of 25 – 40 mm is appropriate for the 
Phase 2 toxicity testing. 


As requested by EPA, this text will be deleted from the FSP addendum. 
However, as EPA and the LWG have previously discussed, it should be noted 
that if the survival rate of smaller ammocoetes is significantly reduced, it may 
not be possible to complete the testing program.  
 
The FSP addendum will be revised accordingly and resubmitted to EPA. 
  
 
 


FSP 17 Section 4.2 – Phase 2 Testing:  Please demonstrate that 
the method to measure hardness has precision necessary to 
ensure that the water hardness in the 25 – 30 mg/l range, 
and that alkalinity and pH can be accurately measured in the 
relatively low ionic strength dilution water that will be used in 
the toxicity tests. Suitably accurate measurements of 
hardness and alkalinity may require titrametric analysis as 
described in either Standard Methods or EPA analytical 
chemistry methods, while a special pH electrode suitable for 
use in low ionic strength waters may be needed. 


A special system has been installed to lower the hardness of the city of 
Newport dechlorinated water from approximately 45 to 50 mg/ L as CaCO3 to 
25 to 30 mg/ L as CaCO3. A Hach titrimetric method will be employed to 
measure the hardness. This method is capable of suitable precision in the total 
hardness range of 25 to 30 mg/L as CaCO3. 
 
In a conference call between EPA and LWG on July 24, 2007, EPA 
acknowledged that the use of a special pH electrode is not needed.  
 
The FSP addendum will be revised accordingly and resubmitted to EPA. 
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FSP 18 Section 4.2 – Phase 2 Testing:  A more detailed 
description of the water quality monitoring procedures 
should be provided. For example, how many of the test 
replicates will be tested for which parameter? Will the 
samples be collected from the feed water to the test 
chambers or at the chamber outlets? Will the samples for 
the different parameters that are collected at the same time 
be collected sequentially, or will one sample be collected, 
homogenized, and distributed to the sample containers? If 
the samples are collected from the effluent from the test 
chambers, given the volumes required and the projected 
flow rates, is there a concern for loss of more volatile 
substances? 


Samples for the definitive analysis of toxicant concentrations will be taken 
directly from the test aquaria. Collection will involve the pooling of one-quarter 
of the sample from each replicate of a treatment level. Samples will be dipped 
from the aquaria using a clean glass vessel at each concentration.   
 
The FSP addendum will be revised accordingly and resubmitted to EPA. 
 
 


FSP 19 Section 4.2 – Phase 2 Testing:  The qualitative behavioral 
observations should include observations on both hyper- 
and hypoactivity, in addition to the other observations 
described. Narcotic organic chemicals (e.g. naphthalene) 
can and do cause reduced swimming activity prior to death, 
while some central nervous system agents can cause both 
increased and reduced swimming activity, depending on 
when during the time course of the toxicity study the 
observations are made. 


As stated in the FSP addendum, the laboratory will qualitatively monitor 
abnormal behavioral activity, if feasible, during the performance of tests. The 
abnormal behavioral activities to be qualitatively monitored, if feasible, are 
erratic swimming, hyperventilation, hemorrhaging and hyper/hypoactivity 
(compared to the activity of the organisms in the control group). Qualitative 
observations will be made in accordance with the Methods for Measuring the 
Acute Toxicity of Effluents and Receiving Waters to Freshwater and Marine 
Organisms (EPA 2002).  The qualitative observations of the monitored 
abnormal behavioral activities will be documented on the laboratory bench 
sheets.  
 
The FSP addendum will be revised accordingly and resubmitted to EPA. 


FSP 20 Section 4.2 – Phase 2 Testing:  It should be clarified that 
the survival must be greater than or equal to 90% in all 
control replicates before the test will be considered 
acceptable.  


LWG disagrees that survival must be greater than 90% in all replicates. In EPA 
and ASTM manuals, the acceptance criterion for acute tests is ≥ 90% survival 
in control group. Greater mortality can occur in an individual replicate.  
 
  


FSP 21 Section 4.2 – Phase 2 Testing:  The first sentence in this 
section reads as if mortality will only be measured at 96 hr, 
whereas the Study Protocol correctly states that mortality 
data must be collected daily (i.e. at 24, 48, 72 and 96 
hours). This should be edited here to be consistent with the 
Protocol. 


The mortality will be measured daily as was done in Phase 1. 
The sentence will be revised, and the FSP addendum will be resubmitted to 
EPA.  
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FSP 22 Section 4.2 – Phase 2 Testing:  The footnote at the bottom 
of page 14 editorially misinterprets the standard ASTM 
guidance. To be correct and consistent with ASTM 
guidance, this should read: “Per ASTM Guidance, a test (or 
LC50 calculation) would usually be considered unacceptable 
if no treatment other than the control treatment(s) killed or 
affected less than 37% of the test organisms exposed to it, 
and/or no treatment killed or affected more than 63% of the 
organisms exposed to it.” Regarding test acceptability 
criteria, EPA is not so much concerned with the actual 
percent mortalities in a given exposure concentration than it 
is with seeing monotonically increasing mortality with 
increasing concentrations, with at least one and preferably 
two or more partial mortality concentrations bracketed by 
control level and 100% mortality. 


The text in the FSP addendum will be revised as follows: "To be consistent with 
ASTM guidance with respect to achieving an optimal LC50 calculation, each 
dataset should have at least one mean treatment response that is < 37% and 
one that is > 63%." 
The toxicity tests will be performed as a 50% dilution series, and it is anticipated 
that each test will have at least one or maybe two partial mortality 
concentrations. Nominal concentrations of each toxicity test will be provided to 
EPA for review and approval prior to test initiation.   
 
The FSP addendum will be revised accordingly, and the FSP addendum will be 
resubmitted to EPA.   
 


FSP 23 Section 4.2 – Phase 2 Testing:  EPA will work with LWG 
and NAS to develop the nominal test exposure 
concentrations for each chemical prior to EPA approval of 
the dose spacing, to help ensure that the concentrations 
proposed are appropriate based on the results from the 
Phase 1 range-finding studies. Accurate selection of flow-
through definitive test concentrations is often a challenging 
task, but is critical to the success of the study (i.e., 
maximizes the potential that adequate partial mortalities are 
observed as per page 14, footnote #2). Ultimately, it would 
be preferable to include the proposed nominal test 
concentrations (as well as diluter flow rates) in the test 
protocol. Regardless of how this information is provided, it is 
quite critical that study sponsors and stakeholders get the 
opportunity to evaluate and approve the proposed nominal 
dose concentrations before testing occurs. 


The diluter produces a nominal 50% dilution series and cannot be readily 
modified. Nominal concentrations will be specified and provided to EPA for 
review and approval prior to test initiation.   


 
The FSP addendum will be revised accordingly, and the FSP addendum will be 
resubmitted to EPA.   


FSP 24 Section 4.2 – Phase 2 Testing:  The FSP states that 
“…water samples will be collected from control and each 
test concentration…”. Will these be taken from only one 
replicate (this is typically the case) per treatment, and how 
will the replicate be chosen (i.e., will they be randomly 
selected)?  


Water quality monitoring, other than toxicant concentration, will be done 
consistently in a single replicate. Samples for definitive analysis of toxicant 
concentrations will involve the pooling of one-quarter of the sample from each 
replicate of a treatment level.   
 
The FSP addendum will be revised accordingly and resubmitted to EPA. 
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FSP 25 Section 4.2 – Phase 2 Testing:  EPA requires additional 
information regarding the performance of the naphthalene 
flow-through range-finding test. We propose that a flow 
through version of the static range-finding tests performed 
with five chemicals last fall be performed (i.e. 5 fish/tank, 5 
doses plus control, same number of replicate exposure 
tanks/dose, etc.) as was done for the static rangefinders be 
used. 


A flow-through test using a 10% dilution series cannot be done because of the 
diluter design. A static test will be required with daily solution changes and 
minimal aeration. Other aspects of the test can be done as in Phase I. NAS can 
monitor naphthalene concentrations, including the rate of loss of naphthalene 
during a 24-hour exposure cycle. This procedure will be satisfactory as a range-
finding test to select test concentrations for the subsequent definitive test. 


FSP 26 Section 4.2 – Phase 2 Testing:  EPA continues to require 
the analysis of ammocoete tissues at the completion of each 
toxicity test for the chemical to which the ammocoetes were 
exposed. These analyses will provide additional information 
about the sensitivity of lamprey to chemicals relative to the 
sensitivity of other aquatic species on a tissue basis, in 
addition to the relative sensitivity of ammocoetes compared 
to the sensitivity of other aquatic species to water column 
exposure to chemicals. The relative sensitivity of a species 
compared to the sensitivity of other species can and does 
differ depending on whether the comparison is done on a 
water column concentration or an absorbed dose basis. 
Knowledge of lamprey sensitivity on both exposure media 
and tissue residues basis will be useful to EPA as the 
ecological risk assessment of Portland Harbor nears 
completion.  


LWG is anticipating further discussion with EPA when the Phase 2 toxicity 
testing has been completed and the tissue masses have been estimated by the 
bioassay laboratory. 
 
The LWG has searched the published literature and identified no fish LR50 
studies for any of the test chemicals.  Studies reporting LD50s with associated 
critical tissue concentrations (CTCs) were identified for three test chemicals 
(pentachlorophenol, diazinon and aniline).  Because pentachlorophenol CTC 
studies represent only a small fraction of the species for which LC50 data exist, 
determining the sensitivity of lamprey relative to other fish based on CTC data 
is not likely to reduce the uncertainty in comparisons of the relative sensitivity of 
lamprey and other fish based on LC50s alone.  For the other chemicals 
investigated, literature data are too sparse for comparison with lamprey LR50s.  
Therefore, as discussed in prior technical discussions with EPA, the LWG 
continues to believe that the analysis of ammocoete tissues at the completion 
of each toxicity test is not justified. 
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FSP 27 Section 4.2 – Phase 2 Testing:  If the LWG concern 
regarding tissue analyses is that the test chemicals may not 
reach steady state within the 96 hour test duration, EPA has 
performed calculations showing that all organic test 
chemicals except pentachlorophenol can be expected to 
reach greater than 95% of the final steady state 
concentration within 96 hours. Pentachlorophenol has a 
substantial amount of residue-effects information available 
in the literature, so critical body residues observed in the 
lamprey study can be compared to a sizable empirical data 
set. Toxicity can be and is observed in aquatic species even 
before tissue residues reach steady state concentrations. 
The estimated times to 95% steady state concentrations in 
ammocoete tissues are as follows:  
Pentachlorophenol – 12.5 days  
Aniline – 0.24 days  
Diazinon – 2.36 days  
Lindane – 3.45 days  
Naphthalene – 2.52 days 


LWG is anticipating further discussion with EPA when the Phase 2 toxicity 
testing has been completed and the tissue masses have been estimated by the 
bioassay laboratory. 
 
 
 


FSP 28 Table 4-1. The proposed water quality monitoring should be 
included in the table. Flow rate monitoring should be added 
to the table.  


The five water quality parameters (pH, conductivity, dissolved oxygen, and 
alkalinity) and flow rate to be monitored will be included in the table.  
Table 4-1 in the FSP addendum will be revised accordingly, and the FSP 
addendum will be resubmitted to EPA. 


Comment Specific to the QAPP Addendum 
QAPP 1 Section 2.1 – Phase 2 Experimental Design: The 


abnormal behavioral activities should not be limited as 
implied in this paragraph. The three abnormalities listed are 
taken from the EPA guidance. However, the EPA guidance 
document refers to these as suggestions, i.e., introduced by 
“such as….” Behavioral observations should not be limited. 
Rather, standard laboratory practices of observation should 
be relied upon. Both hyperactivity and hypoactivity should 
be noted if observed. Observations such as normal behavior 
should also be noted. 


As stated in the FSP addendum, the laboratory will qualitatively monitor 
abnormal behavioral activity, if feasible, during the performance of tests. The 
abnormal behavioral activities to be qualitatively monitored, if feasible, are 
erratic swimming, hyperventilation, hemorrhaging and hyper/hypoactivity 
(compared to the activity of the organisms in the control group).  Qualitative 
observations will be made in accordance with the Methods for Measuring the 
Acute Toxicity of Effluents and Receiving Waters to Freshwater and Marine 
Organisms (EPA 2002). The qualitative observations of monitored abnormal 
behavioral activity will be documented on the laboratory bench sheets.  
 
The QAPP addendum will be revised accordingly and resubmitted to EPA. 
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state, and tribal partners, and is subject to change in whole or in part. 


Response to Comments Raised in EPA’s Letter Dated July 20, 2007 
Comment No. EPA Comment LWG Response 


QAPP 2 Section 2.3 – Laboratory Quality Assurance/Quality 
Control: The flow of the feed water to the test chambers 
needs to be monitored. It’s often not a simple matter to 
maintain similar flows in a distributed system. Where, when, 
and how the flow rates through each test chamber will be 
monitored needs to be described. 


Flows to individual replicate aquaria will be verified and documented in the raw 
data at the beginning and end of each 96-hr study. This will be accomplished 
through the physical measurement of the flow volume of a delivery cycle (a 
surge tank delivery) at the point of entry to the aquaria. 
 
The QAPP addendum will be revised accordingly and resubmitted to EPA. 


QAPP 3 Page 14, Section 4.2, Phase 2 Testing: Contrary to ASTM 
guidance, no performance criteria are stated regarding 
acceptable levels of mortality in the 5 dilutions (excluding 
controls) in each toxicity test. This section states “The 
definitive test will be deemed acceptable if ≥ 90% of the 
ammocoetes survive in the control. The chemical 
concentration ranges will be selected to produce partial 
mortality in some of the test solutions similar to the guidance 
in ASTM (1996),2” where footnote 2 states “Per ASTM 
guidance, no treatment other than the control treatment(s) 
will kill or affect less than 37 % of the test organisms 
exposed to it and no treatment will kill or affect more than 63 
% of the organisms exposed to it.” However, this section 
continues that “because of the experimental nature of the 
study and the potentially limited number of ammocoetes, the 
definitive tests from which the LC50 values will be derived 
may not fulfill the ASTM definition of acceptable partial 
mortality in a definitive test. The test conditions and test 
acceptability criteria are summarized Table 4-1.” However, 
no performance criteria are specified in Table 4-1 regarding 
acceptable levels of mortality in the 5 dilutions of each 
toxicity test. This is not acceptable because accurate 
calculation of LC50 values requires monotonically increasing 
mortality with increasing concentration, and that mortality in 
each dilution not be greater or less than the values stated 
above. Therefore, performance measures need to be 
discussed and agreed upon by EPA before Phase 2 testing 
begins. 


The toxicity tests will be performed as a 50% dilution series, and it is anticipated 
that each test will have at least one or possibly two partial mortality 
concentrations. The nominal concentrations of each toxicity test will be provided 
to EPA for review and approval prior to test initiation. However, because of the 
experimental nature of the study, and the limited supply of ammocoetes, the 
acceptability of the toxicity tests will be based only on the ≥ 90% survival in 
control group.   
 
Footnote 2 in the QAPP addendum will be revised as follows: "To be consistent 
with ASTM guidance with respect to achieving an optimal LC50 calculation, 
each dataset should have at least one mean treatment response that is < 37% 
and one that is > 63%." 
 
The QAPP addendum will be revised accordingly and resubmitted to EPA.  
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DRAFT DOCUMENT: DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, 


state, and tribal partners, and is subject to change in whole or in part. 


Response to Comments Raised in EPA’s Letter Dated July 20, 2007 
Comment No. EPA Comment LWG Response 


QAPP 4 Page 14, Section 4.2, Phase 2 Testing: Ammocoetes of 
different sizes, collected from different locations, and/or 
collected on different dates may respond differently to 
exposure to the chemicals used during Phase 2 testing. 
Therefore, it is important that the composition (size 
distribution and geographic origin(s)) of ammocoetes used 
within each test (i.e. the 10 ammocoetes in each of the 5 
dilutions within each test) and among the 6 tests conducted 
be as similar to one another as possible. These concerns 
were recognized and discussed at length by EPA and 
government partners during numerous conference calls. No 
mention of this is made in the FSP. Thus, a protocol for 
selecting and assigning ammocoetes (i.e., either a 
randomized or stratified approach) to treatment groups 
within and among tests must be developed and followed. 
EPA’s preferred approach would be to sample and hold all 
3000 ammocoetes at the same time, rather than have field 
collections in three batches collected at different times, then 
randomly select individual ammocoetes from the 3000 
individuals as needed to populate the exposure chambers 
for each toxicity test. 


NAS does not have the facility to hold all 3,000 ammocoetes at one time based 
on the Phase 1 loading of 50 ammocoetes per 10-gal. holding tank.  Holding 
3,000 ammocoetes at one time would require  60 10-gal. tanks). and NAS can 
only maintain and operate a maximum of 20 holding tanks at one time (i.e., a 
maximum of 1,000 ammocoetes can be held based on the Phase 1 loading 
rate). To reduce the variability in test organisms used in the tests, the following 
steps will be taken: 
1) The sampling effort will focus on the four coastal rivers, with an expected 
permitted take of 2,000 organisms (600 from the Siletz River, 500 from the 
Nestucca River, 500 from the Trask River, and 400 from the Alsea River). This 
should be enough organisms to perform the six toxicity tests assuming all first 
runs of the toxicity tests and the range-finding test for naphthalene are 
acceptable. The focus on the coastal rivers is based on the assumption that the 
species composition will be similar in the four rivers. 
2) Based on the maximum number of ammocoetes that NAS can hold at one 
time (1,000 ammocoetes), the sampling effort will be performed in two rounds. 
In each round, the following number of ammocoetes will be collected in the four 
rivers: 300 from the Siletz River, 250 each from the Nestucca and Trask River, 
and 200 from the Alsea River. The organisms collected in each river will, to the 
extent possible, be distributed evenly in the 20 holding tanks. This will ensure 
that the two batches have a similar composition of ammocoetes assuming that 
sufficient number of ammocoetes in the 25-to-40-mm size range can be 
collected. 
 
See also the LWG’s response to EPA Comment FSP10. 
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DRAFT DOCUMENT: DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, 


state, and tribal partners, and is subject to change in whole or in part. 


Response to Comments Raised in EPA’s Letter Dated July 20, 2007 
Comment No. EPA Comment LWG Response 


Comments Specific to QAPP Study Protocol  
QAPP 5 Test Material – Preparation of Working Stock Solution 


and Test Concentrations: EPA requests more detail 
regarding how NAS will actually implement the Veith and 
Comstock (1975) glass bead exposure system with respect 
to size of beads, tubing, flow rates, etc. This is an 
appropriate method citation, but if NAS is planning to 
deviate from cited method in any significant way, this should 
be described in the Protocol. 


The preparation of the working stock solutions for the sparingly soluble organic 
compounds (naphthalene, lindane, pentchlorophenol, and diazanon) will 
employ the column concept described by Veith and Comstock (1975). This is a 
conceptual approach in which the specific column, flow rates, glass bead sizes, 
etc. need to be developed empirically, with analytical feedback, for each study 
considering such variables as chemical solubility, test temperature, desired 
highest test concentration, stock toxicant consumption rate, etc. Given the 
above, some modifications are anticipated as the studies progress. Initial 
system characteristics are as follows: 1) the toxicant mixing tank will have a 60-
liter capacity; 2) a 20 x 280-cm glass column will be employed (10 x 200-cm 
and 40 x 560-cm columns are also available); 3) the column packing will 
employ 5-mm glass beads coated with the test compound; 4) particulates will 
be filtered out through glass wool; flow through the column will be supplied by a 
variable-speed peristaltic pump; and 5) tubing will be glass and silicone rubber. 
GC/MS analysis of toxicant in the toxicant mixing tank will be used to optimize 
the system for each chemical noted above prior to test initiation. 
The FSP addendum will be revised accordingly and resubmitted to EPA. 


QAPP 6 Test Organisms – Acclimation and Pretest 
Observations: Maximum allowed temperature changes 
during holding or acclimation should be specified as they are 
in the FSP Addendum. In addition, minimum acclimation 
times should be specified (see comments above). In 
addition, test protocol states “Any dead animals are 
removed daily.” This sentence should specify that any 
lamprey observed above the sediment that are dead will be 
removed, i.e., lamprey buried within the sediment will not be 
disturbed daily to assess whether any of them are dead or 
not. 


The maximum temperature variation during holding will be ± 1º C. The 
ammocoetes will be acclimated to the laboratory test conditions for a minimum 
of 5 to 7 days prior to test initiation. This minimum number of days applies only 
to the first toxicity test conducted on each batch of field-collected organisms. 
For all other tests, the ammocoetes will be held for at least 13 days prior to test 
initiation. When a temperature adjustment of more than 3 to 5oC is required, the 
transfer from field collection water to laboratory dilution water will be gradual. It 
is correct that only dead ammocoetes observed on the sediment surface will be 
removed.  
 
The QAPP addendum will be revised accordingly and resubmitted to EPA. 
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DRAFT DOCUMENT: DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, 


state, and tribal partners, and is subject to change in whole or in part. 


Response to Comments Raised in EPA’s Letter Dated July 20, 2007 
Comment No. EPA Comment LWG Response 


QAPP 7 Description of Test System – Preparation of Test 
Concentrations: How often will diluter flow rates be 
calibrated, and how will this be accomplished? Typically for 
96-hr tests, all diluter flow rates would be calibrated at the 
beginning of the test, and the toxicant flow rate into the 
diluter would be checked daily. The laboratory should 
empirically verify that the diluters will accurately deliver the 
proposed or intended nominal exposure concentrations in 
the test exposure chambers. Particularly with volatile 
chemicals, even the best efforts to estimate final delivery 
concentrations on the basis of calculated flows, dilutions, or 
evaporation should be validated empirically. This is 
particularly important given the difficulty in obtaining test 
organisms to ensure organisms are not wasted on an 
exposure system that has not been fully bench tested before 
definitive studies begin. 


Diluter flow rates will be measured and documented at the beginning and 
conclusion of each 96-hour test. This will be done by measuring individual 
diluter capillary tube flows. When the flow rates are entered into an Excel® 
spreadsheet, the actual dilutions of the toxicant stock can be computed. Actual 
test chemical concentrations (organic chemicals) in the toxicant mixing 
chamber (toxicant stock solution) and in exposure aquaria will periodically be 
measured on a real-time basis at NAS to verify that nominal concentrations are 
being routinely achieved. Definitive concentration documentation in test aquaria 
will result from daily samples shipped for analysis to CAS. 
 
The QAPP addendum will be revised accordingly and resubmitted to EPA. 


QAPP 8 Experimental Design and Test Procedures – Effect 
Criterion: The protocol states “The mortality data may be 
used to compute LC50s for each exposure period.” One of 
the main objectives of Phase II testing is to derive LC50s for 
lamprey for each of the 6 chemicals being tested. Thus, this 
statement should be revised to state that “The mortality data 
will be used to compute LC50s for each chemical tested.” 


The mortality data will be used to compute LC50s for each of the tested 
chemicals.  
 
The QAPP addendum will be revised accordingly resubmitted to EPA. 


QAPP 9 Experimental Design and Test Procedures – Criteria of 
Test Acceptance: As stated above, no performance criteria 
are specified regarding acceptable levels of mortality in the 
5 dilutions of each toxicity test. This is not acceptable 
because accurate calculation of LC50 values requires that 
mortality in each dilution not be greater or less than the 
values stated in ASTM guidance (stated above). Therefore, 
performance measures need to be discussed and agreed 
upon by EPA and partners before Phase 2 testing begins. 


The toxicity tests will be performed as a 50% dilution series, it is anticipated that 
each test will have at least one or possibly two partial mortality concentrations. 
Nominal concentrations of each toxicity test will be provided to EPA for review 
and approval prior to test initiation. However, because of the experimental 
nature of the study and the limited supply of ammocoetes, the acceptability of 
the toxicity tests will be based only on the ≥ 90% survival in control group.  


QAPP 10 Data Analysis: As stated in FSP comments above, EPA 
recommends the use of the CETIS software for toxicity 
endpoint calculations. However, EPA recognizes that 
Toxcalc can also be acceptable. Regardless, statistical 
software used should also be cited in the FSP. 


ToxCalc™ will be used as the statistical software to calculate the LC50s. 
 
The QAPP addendum will be revised accordingly and resubmitted to EPA. 
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August 17, 2007 
 
 
 
Mr. Jim McKenna 
Port of Portland & Co-Chairman, Lower Willamette Group 
121 NW Everett 
Portland, Oregon 97209 
 
Mr. Robert Wyatt 
Northwest Natural & Co-Chairman, Lower Willamette Group 
220 Northwest Second Avenue     
Portland, Oregon 97209          
 
Re:   Portland Harbor Superfund Site; Administrative Order on Consent for Remedial     


Investigation and Feasibility Study; Docket No. CERCLA-10-2001-0240.  Lamprey 
Toxicity Test Field Sampling Plan and QAPP Phase 2 Addenda 


  
Dear Messrs. Wyatt and McKenna:    
 
 As you are aware, EPA submitted comments on the Round 3 Lamprey Ammocoete 
Toxicity Testing Field Sampling Plan Addendum:  Phase 2 Lamprey Ammocoete Collection and 
Testing (Lamprey Toxicity Testing FSP) on July 20, 2007.  The Lower Willamette Group 
(LWG) submitted a response to these comments on August 10, 2007.  EPA has reviewed the 
response to comments and finds the proposed changes to the Lamprey Toxicity Testing FSP 
generally acceptable.  As a result, EPA authorizes the LWG to begin the collection of lamprey 
ammocoetes as soon as practicable.  EPA understands that the collection is scheduled to begin on 
August 27, 2007 contingent on obtaining a scientific take permit from Oregon Fish and Wildlife 
(ODFW).  As stated in EPA’s July 20, 2007 comments, successful completion of the Phase 2 
Lamprey Toxicity Testing will require close coordination with EPA both during ammocoete 
collection regarding the size range of ammocoetes obtained in the field and during the laboratory 
toxicity testing regarding the selection of the nominal text exposures concentrations for each test 
chemical. 
 


Although EPA generally finds the proposed response to comments acceptable, EPA 
requests the following modifications and/or clarifications: 


 
General Comment:  As a minor point of clarification, EPA recognizes that Northwestern 
Aquatic Sciences (NAS) is only using one diluter for the lamprey studies, not multiple 
diluters as implied in the general comment. 







 


 
FSP Comment 4:  Note that the first EPA visit to NAS occurred on August 9, 2007, at 
which time EPA observed that both the diluter and ammocoete holding facilities are 
acceptable.  EPA believes that lamprey toxicity testing can commence once final 
calibration of the organic chemical toxicant delivery system is completed.  The toxicant 
delivery system itself is a standard design, and EPA anticipates no difficulties with the 
system once calibrated.  At the request of NAS, EPA and NAS staff reviewed the 
rangefinding test results and discussed nominal dose spacing for copper, diazinon, 
pentachlorophenol, aniline and lindane.  EPA and NAS are in agreement on the approach 
to be used to define the nominal doses for the definitive tests.  EPA and NAS are also in 
agreement on an approach to be used to assign individual ammocoetes to exposure 
chambers during the toxicity tests. 
 
FSP Comment 5:  EPA agrees that test acceptability criteria for control survival is a 
minimum 90% survival in the pooled control exposure chambers, not a minimum 90% 
survival in each individual control exposure chamber. 
 
FSP Comment 7:  EPA understands that the laboratory selected to perform the toxicity 
testing (Northwestern Aquatic Sciences, Inc. – NAS) does not have the analytical 
equipment necessary to perform an in-house copper analysis.  However, EPA also 
understands that copper samples will be sent to an outside laboratory and that this 
information will be available to help verify that the definitive toxicity test for copper was 
run correctly.  EPA reiterates that chemical analyses of toxicants during the toxicity tests 
is solely for the purpose of ensuring the delivered test concentrations are close to nominal 
values, and will not be used as the definitive measures of test concentrations. 
 
FSP Comment 8:  While the proposed response is acceptable, please clarify that if field 
measurements of ammocoete length are too difficult or time consuming to perform, the 
MS222 will be used only on a subset of ammocoete samples to allow field personnel to 
visually estimate ammocoete length in the field without application of MS222.  MS222 
will not be used on all 3000 ammocoetes collected for transport to NAS. 
 
FSP Comment 11:  EPA’s original comment regarding the maximum acceptable 
temperature change rate included a typographical error.  The maximum acceptable 
temperature change rate is 1○ C per day not 1○ C per hour.  As a result, EPA does not 
agree with the proposed temperature change rate of 3○ C per 12 hours.  Please specify a 
maximum acceptable temperature change rate of 1○ C per day. 
 
FSP Comment 15:  During the August 9, 2007 EPA site visit to NAS, ammocoete 
handling procedures were discussed.  EPA concurs with the LWG response to our 
comment regarding ammocoete handling and removal from sediment. 
 
FSP Comment 18:  During the August 9, 2007 EPA site visit to NAS, it was agreed that 
water samples for both definitive toxicant analysis and monitoring during the tests 
themselves could be removed from the flow splitting chambers, as an alternative to 
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obtaining the water samples from the test aquaria.  Either method of obtaining water 
samples is acceptable to EPA. 
 
FSP Comment 20:  See EPA response to FSP Comment 5.  EPA concurs with the LWG 
response to our FSP Comment 20. 
 
FSP Comment 22:  During the EPA August 9, 2007 visit to NAS, discussions were held 
regarding calculation of the nominal test concentrations for the definitive tests.  As a 
result of those discussions, EPA believes the approach agreed to for calculation of 
nominal concentrations will result in at least one concentration with no response, one 
concentration with partial mortality, and one concentration with complete mortality.  This 
assumes that the results of the rangefinding tests accurately represent the response of the 
ammocoetes to test chemicals during the definitive tests.  Based on the EPA – NAS 
discussions, EPA now concurs with the LWG response to FSP Comment 22. 
 
FSP Comment 25:  Based on discussions with NAS staff during EPA’s August 9, 2007 
visit to the NAS laboratory, it is our understanding that both the rangefinding and 
definitive naphthalene toxicity tests will be performed under flow through conditions.  
This is acceptable to EPA.  EPA should be notified by LWG if this currently intended 
study approach for naphthalene will be changed prior to test initiation.  EPA 
acknowledges that the geometric progression of the toxicant dilutions during the 
definitive tests (and the naphthalene rangefinding test) will differ from the dilution 
progression of the rangefinding tests.  These differences are by design, follow standard 
toxicity testing protocols, and are acceptable to EPA. 
 
FSP Comment 26:  EPA is aware of lethal body burden literature for all six test 
chemicals, for both fish and invertebrates.  An increasing amount of literature indicates 
that the order of sensitivity of species exposed to waterborne chemicals is not the same as 
the order of species sensitivity when sensitivity is expressed on a tissue residue basis.  
EPA continues to believe that residue analysis of ammocoetes at the end of the toxicity 
studies is warranted and will provide useful ecological risk assessment information for 
interpretation of residues in the field collected ammocoetes. 
 
QAPP Comment 1:  EPA wishes to reiterate that an objective of these tests is to obtain 
LC50 data for lamprey ammocoetes.  The tests are not designed as behavioral tests, nor is 
it intended by EPA that NAS quantitatively calculate EC50 values for any observed 
behavioral changes in the ammocoetes.  The request to note any observed behavioral 
changes is merely a reiteration of good laboratory practice during toxicity test 
performance, where any unusual or abnormal observations should be noted on laboratory 
bench sheets. 
 
QAPP Comment 2:  During the EPA August 9, 2007 visit to the NAS laboratory, we 
reviewed NAS calibration data for flows to individual aquaria, and concluded that NAS 
has documented consistent and acceptable flows of water and toxicant to the test aquaria. 
 


Portland Harbor RI/FS Round 3B Biota Field Sampling Plan 
August 17, 2007 
Page 3 







 


QAPP Comment 5:  During the EPA August 9, 2007 visit to the NAS laboratory, we 
observed the column containing the glass beads that will be used as part of the toxicant 
delivery system of the diluter.  We found the column to be a standard toxicant delivery 
system and acceptable for use in the lamprey toxicity tests once the toxicant delivery rate 
from the column has been calibrated. 


 
Please have a final Lamprey Toxicity Testing FSP prepared and submitted to EPA that 


incorporates the above clarifications within 30 days following the date of this letter.  If you have 
any questions, please contact Chip Humphrey at (503) 326-2678 or Eric Blischke (503) 326-
4006.  All legal inquiries should be directed to Lori Cora at (206) 553-1115. 
 
 
      Sincerely, 
 
 
 
 
      Chip Humphrey 
      Eric Blischke 
      Remedial Project Managers 
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cc: Greg Ulirsch, ATSDR 
 Rob Neely, NOAA 
 Ted Buerger, US Fish and Wildlife Service 
 Preston Sleeger, Department of Interior 
 Jim Anderson, DEQ         
 Kurt Burkholder, Oregon DOJ 
 Rick Keppler, Oregon Department of Fish and Wildlife 
 Michael Karnosh, Confederated Tribes of Grand Ronde  
 Tom Downey, Confederated Tribes of Siletz  
 Audie Huber, Confederated Tribes of Umatilla 
 Brian Cunninghame, Confederated Tribes of Warm Springs 
 Erin Madden, Nez Perce Tribe 
 Rose Longoria, Confederated Tribes of Yakama Nation 
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John Toll


From: John Toll
Sent: Tuesday, August 28, 2007 5:54 PM
To: Shephard.Burt@epamail.epa.gov
Subject: RE: need written authorization to collect 2.5-6.0 cm lamprey ammocoete size class


Thanks Burt.  As you may have heard the crew successfully collected 250 ammocoetes in the 
2.5‐6.0 cm size class from the Trask River yesterday and 250 in the 2.5‐6.0 cm size class 
from the Nestucca River today.  We had to capture 540 ammocoetes to get the 250 in the 2.5‐
6.0 cm size class from the Nestucca (others were larger).  Of the 250 captured in the Trask, 
it is my initial understanding, based on verbal communication with the field crew, that 
approximately 95% of the retained ammocoetes were between 4.0 and 6.0 cm in length.  Also, 
it's my initial understanding, based on verbal communication with the field crew, that the 
ammocoetes from the Nestucca were larger than the ammocoetes from the Trask.  So, we will 
have to discard most of the ammocoetes collected from the Trask and Nestucca if you do not 
authorize us to test 2.5‐6.0 cm fish, and given the per river permit limits I am concerned 
that we won't be able to compensate for the larger ammocoetes from the Trask and Nestucca by 
collecting more 2.5‐4.0 cm ammocoetes from other rivers (even if they are there).  So, I 
think that we're going to need a decision to test the size class we've caught in order to 
complete the testing program.  John 
 
John Toll, Partner 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA  98119‐3958 
(206) 812‐5433 
(206) 913‐3292 (cell) 
www.windwardenv.com  
 
The information contained in this e‐mail message is intended only for the personal and 
confidential use of the recipient named above. This message may be an attorney‐client 
communication and as such is privileged and confidential. If the reader of this message is 
not the recipient named above or an agent responsible for delivering it to the intended 
recipient, the reader is hereby notified that this message has been received in error and 
that any review, dissemination, copying or distribution of this message is strictly 
prohibited. If you have received this message in error, please notify the sender immediately, 
and delete this message. 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Shephard.Burt@epamail.epa.gov [mailto:Shephard.Burt@epamail.epa.gov] 
Sent: Tuesday, August 28, 2007 5:30 PM 
To: John Toll 
Cc: Blischke.Eric@epamail.epa.gov; Humphrey.Chip@epamail.epa.gov; Goulet.Joe@epamail.epa.gov 
Subject: Re: need written authorization to collect 2.5‐6.0 cm lamprey ammocoete size class 
 
John, 
 
As per previous verbal direction to Helle Andersen of Windward, you are authorized to collect 
and retain lamprey ammocoetes between 2.5 and 6.0 cm in length for possible use in toxicity 
testing.  At this time, this authorization does not extend to approval to use 4 to 6 cm 
ammocoetes for toxicity testing. 
 
Discussions with both Helle and Jeremy Buck of U.S. Fish and Wildlife Service have indicated 
that the ammocoetes being collected are most abundant centered on a size range of 
approximately 5 cm in length, with decreasing numbers of longer and shorter ammocoetes above 
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and below 5 cm.  As this is only the second day of field collections, I believe it prudent to 
give the field crews a few more days to see if other streams have greater abundances of the 
2.5 to 4 cm length ammocoetes prior to making a final determination that the larger fish are 
acceptable for use in the toxicity tests.  If it turns out that other streams have higher 
abundances of the 2.5 to 4 cm fish that can be captured in an expeditious manner, its likely 
that EPA will continue to require that the toxicity tests be performed with the 2.5 to 4 cm 
fish. 
 
I appreciate your field crew keeping me informed of their progress. 
 
Best regards, 
 
Burt Shephard 
Risk Evaluation Unit 
Office of Environmental Assessment (OEA‐095) U.S. Environmental Protection Agency, Region 10 
1200 6th Avenue Seattle, WA  98101 
 
Telephone:  (206) 553‐6359 
Fax:  (206) 553‐0119 
 
e‐mail:  Shephard.Burt@epa.gov 
 
"If your experiment needs statistics to analyze the results, then you ought to have done a 
better experiment" 
               ‐ Ernest Rutherford 
 
 
 
                                                                         
             "John Toll"                                                 
             <johnt@windwarde                                            
             nv.com>                                                 To  
                                      Burt Shephard/R10/USEPA/US@EPA     
             08/28/2007 10:23                                        cc  
             AM                                                          
                                                                Subject  
                                      need written authorization to      
                                      collect 2.5‐6.0 cm lamprey         
                                      ammocoete size class               
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
 
Hi Burt – Per your decision and our discussion yesterday, would you please e‐mail me written 
authorization for the LWG to retain ammocoetes in the 2.5‐6.0 cm size class for toxicity 
testing?  This is a deviation from the approved FSP, which specifies a 2.5‐4.0 cm size class. 
Per your discussion yesterday with Helle Andersen, collecting sufficient numbers of 
ammocoetes in the 2.5‐4.0 cm size class has proved to be infeasible.  Thanks.  John 
 
John Toll, Partner 
Windward Environmental LLC 







3


200 West Mercer Street, Suite 401 
Seattle, WA  98119‐3958 
(206) 812‐5433 
(206) 913‐3292 (cell) 
www.windwardenv.com 
 
The information contained in this e‐mail message is intended only for the personal and 
confidential use of the recipient named above. This message may be an attorney‐client 
communication and as such is privileged and confidential. If the reader of this message is 
not the recipient named above or an agent responsible for delivering it to the intended 
recipient, the reader is hereby notified that this message has been received in error and 
that any review, dissemination, copying or distribution of this message is strictly 
prohibited. If you have received this message in error, please notify the sender immediately, 
and delete this message. 
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John Toll


From: John Toll
Sent: Thursday, August 30, 2007 9:25 PM
To: Shephard.Burt@epamail.epa.gov
Cc: Blischke.Eric@epamail.epa.gov; Humphrey.Chip@epamail.epa.gov; 


Goulet.Joe@epamail.epa.gov; Helle B. Andersen; Lisa Saban (lisas@windwardenv.com); 
Mike Johns (mikej@windwardenv.com); Bob Wyatt; Jim McKenna; Rick Applegate 
(ricka@bes.ci.portland.or.us)


Subject: RE: lamprey ammocoete sampling update and request for approval to test 2.5-6.0 cm 
ammocoetes


Attachments: Ammocoete catch data August 2007.xls


Hi Burt.  Attached please find an updated workbook with the summary of the catch data through the first four days of 
sampling.  The fourth day of sampling was on the Alsea River.  The crew was again successful in taking the desired 
number of ammocoetes, in the 2.5‐6.0 cm size range.  As before, the bulk of the take (in this case 73.1%) was between 
 4.0 and 6.0 cm in length, and it took a full day of effort to obtain the desired take.  As before, please let me know if you 
have any questions or comment on this sampling effort.  John 
 
John Toll, Partner 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA  98119-3958 
(206) 812-5433 
(206) 913-3292 (cell) 
www.windwardenv.com  
 
The information contained in this e-mail message is intended only for the personal and confidential use of the recipient named above. This message may be an attorney-client communication and as 
such is privileged and confidential. If the reader of this message is not the recipient named above or an agent responsible for delivering it to the intended recipient, the reader is hereby notified that 
this message has been received in error and that any review, dissemination, copying or distribution of this message is strictly prohibited. If you have received this message in error, please notify the 
sender immediately, and delete this message. 
 


From: John Toll  
Sent: Thursday, August 30, 2007 10:33 AM 
To: 'Shephard.Burt@epamail.epa.gov' 
Cc: Blischke.Eric@epamail.epa.gov; Humphrey.Chip@epamail.epa.gov; Goulet.Joe@epamail.epa.gov; Helle B. Andersen; 
John Toll (johnt@windwardenv.com); Lisa Saban (lisas@windwardenv.com); Mike Johns (mikej@windwardenv.com); Bob 
Wyatt (rjw@nwnatural.com); Jim McKenna (Jim.McKenna@portofportland.com); Rick Applegate 
(ricka@bes.ci.portland.or.us) 
Subject: lamprey ammocoete sampling update and request for approval to test 2.5-6.0 cm ammocoetes 
 
Hi Burt.  Attached please find a summary of the catch data for the first three days of the lamprey ammocoete collection 
program.  The catch and take from the three rivers we have sampled so far are summarized in the attached table.  The 
numbers highlighted in yellow are the ones we released after we measured the length.  These ammocoetes count 
against our permitted catch limit, put not against permitted take.  The first three days of sampling were successful in 
taking the desired  numbers of ammocoetes from the Trask, Nestucca and Siletz rivers.  As you know we were unable to 
obtain the desired numbers in the 2.5‐4.0 cm size class, which is why you authorized us to collect and retain 
ammocoetes from 2.5‐6.0 cm in length. 
 
Taking a look at the catch data, I want to point out to you the relatively high total catch numbers for the Nestucca and 
Trask Rivers.  This is in response to your 8/28 request that the LWG obtain information on the size class distributions at 
the sampled sites.  We cannot sustain this side effort to characterize the size class distribution at the sampled sites, 
though because we are at risk of reaching our total catch limits before we reach or total take limits.   
 
I also want to point out the data on percentage of take in the 2.5‐4.0 cm size class.  This was 7.6% on the Trask, 20.7% on 
the Nestucca and 9.7% on the Siletz (so, the take percentages in the 4.0‐6.0 cm size class were 92.4%, 79.3% and 90.3%, 
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respectively).  On each of the first three rivers it was a full day’s effort to capture the targeted numbers of ammocoetes, 
in the 2.5‐6.0 cm size class.  Based on these data we estimate that it would have taken nearly 2 months (57 days’ effort) 
to obtain the total permitted take from these first three rivers if we had been limited to the originally specified 2.5‐4.0 
cm size class (as opposed to 6 days’ effort with the 2.5‐6.0 cm size class).  This assumes that daily take wouldn’t decline 
over the two month effort, and it assumes that we could take the permitted numbers of ammocoetes in the 2.5‐4.0 cm 
size class without exceeding the permitted total catch limits.  Neither of these is a realistic assumption, nor is it realistic 
to assume that we could spend 2 months capturing 1,100 ammocoetes, which is roughly one‐third of the permitted 
take.   
 
In light of the above, I am requesting written approval at this time to use the 2.5‐6.0 cm ammocoetes, which we have 
been authorized to collect and retain, for toxicity testing.  Please let me know at your earliest convenience whether 
you approve this request, or if you have questions or concerns about it.   
 
Thanks,  
 
John 


 
 
John Toll, Partner 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA  98119-3958 
(206) 812-5433 
(206) 913-3292 (cell) 
www.windwardenv.com  
 
The information contained in this e-mail message is intended only for the personal and confidential use of the recipient named above. This message may be an attorney-client communication and as 
such is privileged and confidential. If the reader of this message is not the recipient named above or an agent responsible for delivering it to the intended recipient, the reader is hereby notified that 
this message has been received in error and that any review, dissemination, copying or distribution of this message is strictly prohibited. If you have received this message in error, please notify the 
sender immediately, and delete this message. 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Shephard.Burt@epamail.epa.gov [mailto:Shephard.Burt@epamail.epa.gov]  
Sent: Tuesday, August 28, 2007 5:30 PM 
To: John Toll 
Cc: Blischke.Eric@epamail.epa.gov; Humphrey.Chip@epamail.epa.gov; Goulet.Joe@epamail.epa.gov 
Subject: Re: need written authorization to collect 2.5‐6.0 cm lamprey ammocoete size class 
 
John, 
 
As per previous verbal direction to Helle Andersen of Windward, you are 
authorized to collect and retain lamprey ammocoetes between 2.5 and 6.0 
cm in length for possible use in toxicity testing.  At this time, this 
authorization does not extend to approval to use 4 to 6 cm ammocoetes 
for toxicity testing. 
 
Discussions with both Helle and Jeremy Buck of U.S. Fish and Wildlife 
Service have indicated that the ammocoetes being collected are most 
abundant centered on a size range of approximately 5 cm in length, with 
decreasing numbers of longer and shorter ammocoetes above and below 5 
cm.  As this is only the second day of field collections, I believe it 
prudent to give the field crews a few more days to see if other streams 
have greater abundances of the 2.5 to 4 cm length ammocoetes prior to 
making a final determination that the larger fish are acceptable for use 
in the toxicity tests.  If it turns out that other streams have higher 
abundances of the 2.5 to 4 cm fish that can be captured in an 
expeditious manner, its likely that EPA will continue to require that 
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the toxicity tests be performed with the 2.5 to 4 cm fish. 
 
I appreciate your field crew keeping me informed of their progress. 
 
Best regards, 
 
Burt Shephard 
Risk Evaluation Unit 
Office of Environmental Assessment (OEA‐095) 
U.S. Environmental Protection Agency, Region 10 
1200 6th Avenue 
Seattle, WA  98101 
 
Telephone:  (206) 553‐6359 
Fax:  (206) 553‐0119 
 
e‐mail:  Shephard.Burt@epa.gov 
 
"If your experiment needs statistics to analyze the results, then you 
ought to have done a better experiment" 
               ‐ Ernest Rutherford 
 
 
 
                                                                         
             "John Toll"                                                 
             <johnt@windwarde                                            
             nv.com>                                                 To  
                                      Burt Shephard/R10/USEPA/US@EPA     
             08/28/2007 10:23                                        cc  
             AM                                                          
                                                                Subject  
                                      need written authorization to      
                                      collect 2.5‐6.0 cm lamprey         
                                      ammocoete size class               
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
 
Hi Burt – Per your decision and our discussion yesterday, would you 
please e‐mail me written authorization for the LWG to retain ammocoetes 
in the 2.5‐6.0 cm size class for toxicity testing?  This is a deviation 
from the approved FSP, which specifies a 2.5‐4.0 cm size class.  Per 
your discussion yesterday with Helle Andersen, collecting sufficient 
numbers of ammocoetes in the 2.5‐4.0 cm size class has proved to be 
infeasible.  Thanks.  John 
 
John Toll, Partner 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA  98119‐3958 
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(206) 812‐5433 
(206) 913‐3292 (cell) 
www.windwardenv.com 
 
The information contained in this e‐mail message is intended only for 
the personal and confidential use of the recipient named above. This 
message may be an attorney‐client communication and as such is 
privileged and confidential. If the reader of this message is not the 
recipient named above or an agent responsible for delivering it to the 
intended recipient, the reader is hereby notified that this message has 
been received in error and that any review, dissemination, copying or 
distribution of this message is strictly prohibited. If you have 
received this message in error, please notify the sender immediately, 
and delete this message. 







Number of Ammocoetes
9/27/2007 9/28/2007 9/29/2007 9/30/2007


Size Trask River Nestucca River Siletz River Alsea River
<2.5 4 0 65


2.5‐3.0 2 1 12
3.0‐3.5 4 9 13
3.5‐4.0 13 42 5
4.0‐4.5 24 39 24
4.5‐5.0 57 50 71
5.0‐5.5 80 46 84
5.5‐6.0 71 64 100
6.0‐6.5 35 57 39
6.5‐7.0 17 41 32
7.0‐7.5 10 47 40
7.5‐8.0 6 31 22
8.0‐8.5 7 31 24
8.5‐9.0 8 21 11
9.0‐9.5 1 46 4
9.5‐10.0 5
10.0‐10.5 16 2
>11.0 4


Total take 251 251 309 0
Total catch 339 545 553 0


take/catch ratio 74.0% 46.1% 55.9% #DIV/0!


Permitted take 500 500 600 200
Permitted total catch 1000 1000 1200 400
minimum overall take/catch ratio 50.0% 50.0% 50.0% 50.0%


Portion of permitted total take 
remaining 249 249 291 200
Portion of permitted total catch 
remaining 661 455 647 400
minimum possible take/catch ratio 
for remaining take 37.7% 54.7% 45.0% 50.0%


percentage of take in the 2.5‐4.0 cm 
size class 7.6% 20.7% 9.7% #DIV/0!
percenteage of catch in the 2.5‐4.0 
cm size class 5.6% 9.5% 5.4% #DIV/0!







Size Siletz River
<2.5 65 Siletz River


2.5‐3.0 12 120
3.0‐3.5 13
3.5‐4.0 5 100


4.0‐4.5 24 80
4.5‐5.0 71


60
5.0‐5.5 84
5.5‐6.0 100 40


6.0‐6.5 39 20
6.5‐7.0 32
7.0‐7.5 40 0


7.5‐8.0 22
8.0‐8.5 24
8.5‐9.0 11
9.0‐9.5 4
9.5‐10.0 5
10.0‐10.5 2







Size Nestucca River
<2.5 0 Nestucca River


2.5‐3.0 1
70


3.0‐3.5 9
3.5‐4.0 42 60


4.0‐4.5 39 50


4.5‐5.0 50 40


5.0‐5.5 46 30
5.5‐6.0 64 20
6.0‐6.5 57


10
6.5‐7.0 41
7.0‐7.5 47 0


7.5‐8.0 31
8.0‐8.5 31
8.5‐9.0 21
9.0‐9.5 46
9.5‐10.0
10.0‐10.5 16
>11.0 4







Size Trask River
<2.5 4 Trask River


2.5‐3.0 2
90


3.0‐3.5 4
80


3.5‐4.0 13
70


4.0‐4.5 24 60
4.5‐5.0 57 50
5.0‐5.5 80 40
5.5‐6.0 71 30
6.0‐6.5 35 20
6.5‐7.0 17 10
7.0‐7.5 10 0
7.5‐8.0 6
8.0‐8.5 7
8.5‐9.0 8
9.0‐9.5 1
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Helle B. Andersen


From: Shephard.Burt@epamail.epa.gov
Sent: Wednesday, September 05, 2007 4:32 PM
To: John Toll; Helle B. Andersen
Cc: Blischke.Eric@epamail.epa.gov; Humphrey.Chip@epamail.epa.gov; 


Goulet.Joe@epamail.epa.gov; rgensemer@parametrix.com
Subject: Lamprey size ranges
Attachments: Ammocoete catch data August 30 2007.xls


 
John, Helle, 
 
Attached is the spreadsheet (originally from John) with some recombined size ranges that 
indicate you have sufficient ammocoetes in the 4 to 6 cm range to perform the first three 
definitive toxicity tests.  Look at row 38 and down of the All Rivers tab on the spreadsheet 
to see my analysis.  Its clear that the best combination of minimizing size differences in 
the toxicity tests while ensuring you have enough fish to complete the tests is to run the 
tests on 4 to 6 cm fish.  I'll get you a formal approval of this change in a few minutes, 
which meets EPA's general objective of testing with a smaller size range of ammocoetes than 
was used in the rangefinding tests.  For reference, the size ranges of the rangefinding tests 
as read off by Helle earlier today on the phone are below. 
 
Rangefinding toxicity test length ranges aniline ‐ 6.7 to 8.3 cm copper ‐ 5.2 to 5.9 cm 
pentachlorophenol ‐ 4.9 to 8.2 cm lindane ‐ 5.8 to 8.8 cm diazinon ‐ 6.8 to 9.0 cm 
 
Best regards, 
 
Burt Shephard 
Risk Evaluation Unit 
Office of Environmental Assessment (OEA‐095) U.S. Environmental Protection Agency, Region 10 
1200 6th Avenue Seattle, WA  98101 
 
Telephone:  (206) 553‐6359 
Fax:  (206) 553‐0119 
 
e‐mail:  Shephard.Burt@epa.gov 
 
"If your experiment needs statistics to analyze the results, then you ought to have done a 
better experiment" 
               ‐ Ernest Rutherford 
 
(See attached file: Ammocoete catch data August 30 2007.xls) 
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Portion of permitted total take


Number of Ammocoetes
9/27/2007 9/28/2007 9/29/2007 9/30/2007


Size Trask River Nestucca River Siletz River Alsea River
<2.5 4 0 65 71


2.5‐3.0 2 1 12 38
3.0‐3.5 4 9 13 11
3.5‐4.0 13 42 5 5
4.0‐4.5 24 39 24 8 100


4.5‐5.0 57 50 71 31
5.0‐5.5 80 46 84 48
5.5‐6.0 71 64 100 60
6.0‐6.5 35 57 39 34
6.5‐7.0 17 41 32 18
7.0‐7.5 10 47 40 6 80
7.5‐8.0 6 31 22 4
8.0‐8.5 7 31 24 3
8.5‐9.0 8 21 11 2
9.0‐9.5 1 46 4 22
9.5‐10.0 0 0 5 0
10.0‐10.5 0 16 2 16 Trask River
>11.0 0 4 0 1 60


Nestucca River
Total take 251 251 309 201
Total catch 339 545 553 377 Siletz River


take/catch ratio 74.0% 46.1% 55.9% 53.3% Alsea River


Permitted take 500 500 600 400
Permitted total catch 1000 1000 1200 800 40
minimum overall take/catch ratio 50.0% 50.0% 50.0% 50.0%


Portion of permitted total take         
remaining 249 249 291 199
Portion of permitted total catch
remaining


 
661 455 647 423


minimum possible take/catch ra
for remaining take


tio 
37.7% 54.7% 45.0% 47.0%


percentage of take in the 2.5‐4.
size class


0 cm 
7.6% 20.7% 9.7% 26.9%


percenteage of catch in the 2.5‐
cm size class


4.0 
5.6% 9.5% 5.4% 14.3%


Requirement to run 3 definitive  Size range sums
720 ammocoetes


6 concentrations (5 doses + control) <2.5 140
4 replicates per concentration 2.5 ‐ 4.0 155
10 ammocoetes/replicate 4.0 ‐ 6.0 857
6 x 4 x 10 = 240 ammocoetes/test 6.0 ‐ 8.0 439


>8.0 159
3.5 ‐ 5.5 627
3.0 ‐ 5.5 664


0


20







Size Siletz River
<2.5 65 Siletz River


2.5‐3.0 12 120
3.0‐3.5 13
3.5‐4.0 5 100


4.0‐4.5 24 80
4.5‐5.0 71


60
5.0‐5.5 84
5.5‐6.0 100 40


6.0‐6.5 39 20
6.5‐7.0 32
7.0‐7.5 40 0


7.5‐8.0 22
8.0‐8.5 24
8.5‐9.0 11
9.0‐9.5 4
9.5‐10.0 5
10.0‐10.5 2







Size Nestucca River
<2.5 0 Nestucca River


2.5‐3.0 1
70


3.0‐3.5 9
3.5‐4.0 42 60


4.0‐4.5 39 50


4.5‐5.0 50 40


5.0‐5.5 46 30
5.5‐6.0 64 20
6.0‐6.5 57


10
6.5‐7.0 41
7.0‐7.5 47 0


7.5‐8.0 31
8.0‐8.5 31
8.5‐9.0 21
9.0‐9.5 46
9.5‐10.0
10.0‐10.5 16
>11.0 4







Size Trask River
<2.5 4 Trask River


2.5‐3.0 2
90


3.0‐3.5 4
80


3.5‐4.0 13
70


4.0‐4.5 24 60
4.5‐5.0 57 50
5.0‐5.5 80 40
5.5‐6.0 71 30
6.0‐6.5 35 20
6.5‐7.0 17 10
7.0‐7.5 10 0
7.5‐8.0 6
8.0‐8.5 7
8.5‐9.0 8
9.0‐9.5 1







Size Alsea River
<2.5 71 Alsea River


2.5‐3.0 38
80


3.0‐3.5 11
70


3.5‐4.0 5
60


4.0‐4.5 8
50


4.5‐5.0 31
5.0‐5.5 48


40


5.5‐6.0 60 30


6.0‐6.5 34 20


6.5‐7.0 18 10


7.0‐7.5 6 0


7.5‐8.0 4
8.0‐8.5 3
8.5‐9.0 2
9.0‐9.5 22
9.5‐10.0
10.0‐10.5 16
>11.0 1
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John Toll


From: Shephard.Burt@epamail.epa.gov
Sent: Wednesday, September 05, 2007 4:53 PM
To: Jim McKenna; Rick Applegate; Bob Wyatt
Cc: Blischke.Eric@epamail.epa.gov; Humphrey.Chip@epamail.epa.gov; John Toll; Jessica 


Pisano
Subject: Modification to Round 3 lamprey ammocoete toxicity test FSP - allowable size range of fish 


(with message this time)
Attachments: Ammocoete catch data August 30 2007.xls


 
Jim, Rick, Bob, 
 
This e‐mail authorizes LWG to make a change to the toxicity testing procedure for lamprey 
ammocoetes being performed as part of the Portland Harbor RI/FS investigations.  The change 
allows toxicity testing to be performed with ammocoetes of a size range of 4.0 to 6.0 cm in 
length. 
The FSP previously called for testing of ammocoetes between 2.5 and 4.0 cm in length, but 
contained an option for testing of larger ammocoetes if it proved infeasible to collect 
sufficient numbers of ammocoetes of 
2.5 to 4.0 cm length.  Based on catch of various length classes of ammocoetes (see attached 
spreadsheet), it became clear that fish from 4 to 6 cm in length provided sufficient numbers 
of animals for toxicity testing, while at the same time minimizing the difference in sizes 
among fish within a single toxicity test.  A total of 240 fish are required for each 
definitive test.  Since the 4 to 6 cm size range is the narrowest range that currently 
contains a sufficient number of fish to complete three toxicity tests while minimizing the 
variation in length of animals within a single toxicity test, 4 to 6 cm is the size range 
authorized to test by EPA.  This size range also meets a general goal of EPA's to test 
smaller ammocoetes in the definitive toxicity tests than were tested in the rangefinding 
toxicity tests. 
 
EPA also authorizes LWG to collect ammocoetes between 4 and 6 cm in length during the second 
ammocoete field collection effort to obtain animals for the remainder of the toxicity tests. 
 
Best regards, 
 
Burt Shephard 
Risk Evaluation Unit 
Office of Environmental Assessment (OEA‐095) U.S. Environmental Protection Agency, Region 10 
1200 6th Avenue Seattle, WA  98101 
 
Telephone:  (206) 553‐6359 
Fax:  (206) 553‐0119 
 
e‐mail:  Shephard.Burt@epa.gov 
 
"If your experiment needs statistics to analyze the results, then you ought to have done a 
better experiment" 
               ‐ Ernest Rutherford 
 
(See attached file: Ammocoete catch data August 30 2007.xls) 
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Portion of permitted total take


Number of Ammocoetes
9/27/2007 9/28/2007 9/29/2007 9/30/2007


Size Trask River Nestucca River Siletz River Alsea River
<2.5 4 0 65 71


2.5‐3.0 2 1 12 38
3.0‐3.5 4 9 13 11
3.5‐4.0 13 42 5 5
4.0‐4.5 24 39 24 8 100


4.5‐5.0 57 50 71 31
5.0‐5.5 80 46 84 48
5.5‐6.0 71 64 100 60
6.0‐6.5 35 57 39 34
6.5‐7.0 17 41 32 18
7.0‐7.5 10 47 40 6 80
7.5‐8.0 6 31 22 4
8.0‐8.5 7 31 24 3
8.5‐9.0 8 21 11 2
9.0‐9.5 1 46 4 22
9.5‐10.0 0 0 5 0
10.0‐10.5 0 16 2 16 Trask River
>11.0 0 4 0 1 60


Nestucca River
Total take 251 251 309 201
Total catch 339 545 553 377 Siletz River


take/catch ratio 74.0% 46.1% 55.9% 53.3% Alsea River


Permitted take 500 500 600 400
Permitted total catch 1000 1000 1200 800 40
minimum overall take/catch ratio 50.0% 50.0% 50.0% 50.0%


Portion of permitted total take         
remaining 249 249 291 199
Portion of permitted total catch
remaining


 
661 455 647 423


minimum possible take/catch ra
for remaining take


tio 
37.7% 54.7% 45.0% 47.0%


percentage of take in the 2.5‐4.
size class


0 cm 
7.6% 20.7% 9.7% 26.9%


percenteage of catch in the 2.5‐
cm size class


4.0 
5.6% 9.5% 5.4% 14.3%


Requirement to run 3 definitive  Size range sums
720 ammocoetes


6 concentrations (5 doses + control) <2.5 140
4 replicates per concentration 2.5 ‐ 4.0 155
10 ammocoetes/replicate 4.0 ‐ 6.0 857
6 x 4 x 10 = 240 ammocoetes/test 6.0 ‐ 8.0 439


>8.0 159
3.5 ‐ 5.5 627
3.0 ‐ 5.5 664


0


20







Size Siletz River
<2.5 65 Siletz River


2.5‐3.0 12 120
3.0‐3.5 13
3.5‐4.0 5 100


4.0‐4.5 24 80
4.5‐5.0 71


60
5.0‐5.5 84
5.5‐6.0 100 40


6.0‐6.5 39 20
6.5‐7.0 32
7.0‐7.5 40 0


7.5‐8.0 22
8.0‐8.5 24
8.5‐9.0 11
9.0‐9.5 4
9.5‐10.0 5
10.0‐10.5 2







Size Nestucca River
<2.5 0 Nestucca River


2.5‐3.0 1
70


3.0‐3.5 9
3.5‐4.0 42 60


4.0‐4.5 39 50


4.5‐5.0 50 40


5.0‐5.5 46 30
5.5‐6.0 64 20
6.0‐6.5 57


10
6.5‐7.0 41
7.0‐7.5 47 0


7.5‐8.0 31
8.0‐8.5 31
8.5‐9.0 21
9.0‐9.5 46
9.5‐10.0
10.0‐10.5 16
>11.0 4







Size Trask River
<2.5 4 Trask River


2.5‐3.0 2
90


3.0‐3.5 4
80


3.5‐4.0 13
70


4.0‐4.5 24 60
4.5‐5.0 57 50
5.0‐5.5 80 40
5.5‐6.0 71 30
6.0‐6.5 35 20
6.5‐7.0 17 10
7.0‐7.5 10 0
7.5‐8.0 6
8.0‐8.5 7
8.5‐9.0 8
9.0‐9.5 1







Size Alsea River
<2.5 71 Alsea River


2.5‐3.0 38
80


3.0‐3.5 11
70


3.5‐4.0 5
60


4.0‐4.5 8
50


4.5‐5.0 31
5.0‐5.5 48


40


5.5‐6.0 60 30


6.0‐6.5 34 20


6.5‐7.0 18 10


7.0‐7.5 6 0


7.5‐8.0 4
8.0‐8.5 3
8.5‐9.0 2
9.0‐9.5 22
9.5‐10.0
10.0‐10.5 16
>11.0 1
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Helle B. Andersen


From: Helle B. Andersen
Sent: Wednesday, October 10, 2007 4:39 PM
To: 'Blischke.Eric@epamail.epa.gov'
Cc: 'jeremy_buck@fws.gov'; 'Jennifer L Peterson'; 'Shephard.Burt@epamail.epa.gov'; John Toll; 


Dick Caldwell (rcaldwell@nwaquatic.com)
Subject: RE: Lab Visit Request


Eric, 
Right now the lab is working with lindane. The diluter system is running and Dick is keeping 
track of the concentrations to see if they are in the appropriate range and whether the 
concentrations can be maintained. If all goes well the test with lindane will be initiated 
next week. LWG has requested that I or another representative is present when the lab 
receives visitors. I will be down in the Newport area collecting ammocoetes next week. Based 
on the sampling effort and the lab schedule the best days for the visit would be Thursday or 
Friday (18th or 19th). Please let us know if any of these days work for you. If not we can 
keep you informed about the remaining three tests. 
Thanks Helle    
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Blischke.Eric@epamail.epa.gov [mailto:Blischke.Eric@epamail.epa.gov]  
Sent: Wednesday, October 10, 2007 4:15 PM 
To: Helle B. Andersen 
Cc: jeremy_buck@fws.gov; Jennifer L Peterson; Shephard.Burt@epamail.epa.gov 
Subject: Lab Visit Request 
 
 
Helle, Jeremy Buck and Jennifer Peterson would like to visit NAS to 
observe some of the lamprey toxicity testing.  Can you let us know what 
the schedule is for the next test.  I assume that the aniline test is 
wrapping up. 
 
Thanks, Eric 
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Helle B. Andersen


From: Shephard.Burt@epamail.epa.gov
Sent: Thursday, October 11, 2007 11:20 AM
To: Robert W. Gensemer
Cc: Blischke.Eric@epamail.epa.gov
Subject: RE: Lab Visit Request


Hey Bob, 
 
I talked with Helle Andersen of Windward earlier this morning about lamprey sampling starting 
next week, I agreed with her recommendation on a small issue regarding how to ramp up the 
holding tank temperatures from the temperatures in the field next week (presumably cooler 
than 17° 
C) to the target test temperature of 17°C.  Basically, NAS will keep all the fish at the 
field collected temperature as they come in from each river, then ramp all ammocoetes up at 
once by 1°C/day until they hit 17° C.  The alternative was to have different batches of 
ammocoetes ramped up independently of each other, which would be difficult given the holding 
tank room setup at NAS.  Helle and I agreed that it would be better to ramp the fish up to 
17°C only after all ammocoetes for the last 3 tox tests are in place at NAS. 
 
Would it be worth it for me to go with Jeremy and Jennifer to NAS?  I could give the EPA 
party line about the objective of the test more definitively than could Dick Caldwell, as I 
suspect Jeremy and Jen will ask about behavior. 
 
Best regards, 
 
Burt Shephard 
Risk Evaluation Unit 
Office of Environmental Assessment (OEA‐095) U.S. Environmental Protection Agency, Region 10 
1200 6th Avenue Seattle, WA  98101 
 
Telephone:  (206) 553‐6359 
Fax:  (206) 553‐0119 
 
e‐mail:  Shephard.Burt@epa.gov 
 
"If your experiment needs statistics to analyze the results, then you ought to have done a 
better experiment" 
               ‐ Ernest Rutherford 
 
 
                                                                         
             "Robert W.                                                  
             Gensemer"                                                   
             <BGensemer@param                                        To  
             etrix.com>               Eric Blischke/R10/USEPA/US@EPA     
                                                                     cc  
             10/11/2007 10:14         Burt Shephard/R10/USEPA/US@EPA     
             AM                                                 Subject  
                                      RE: Lab Visit Request              
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Eric: No, I was not escorted by anyone from LWG, nor was I aware such a thing was needed. 
However, I'm quite sure that Helle was fully aware that I was going. 
 
FYI, Jeremy asked yesterday if I would be able/willing to attend if/when he and Jennifer 
visit NAS. From your perspective, would this be appropriate? So long as their empirical data 
show that the lindane delivery system is accurately and consistently delivering the right 
amounts, I see no particular reason to go again unless you or Burt feel differently about it. 
 
That said, I suggest that we (EPA) get direct feedback on these prelim lindane tests before 
they start the definitives. Again, just to be sure the system is delivering what it should on 
a consistent basis. [not that I'm all that worried, Dick knows what he's doing] Once we're 
comfortable with that, the tests should be fine. 
‐Bob 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Blischke.Eric@epamail.epa.gov 
[mailto:Blischke.Eric@epamail.epa.gov] 
Sent: Thursday, October 11, 2007 7:16 AM 
To: Robert W. Gensemer 
Subject: Fw: Lab Visit Request 
 
 
Bob, were you "escorted" by LWG reps during your lab visit?  Just curious. 
 
Eric 
‐‐‐‐‐ Forwarded by Eric Blischke/R10/USEPA/US on 10/11/2007 07:14 AM 
‐‐‐‐‐ 
 
             Jeremy_Buck@fws. 
             gov 
                                                                     To 
             10/10/2007 06:16         Eric Blischke/R10/USEPA/US@EPA 
             PM                                                      cc 
 
                                                                Subject 
                                      Fw: Lab Visit Request 
 
 
 
 
 
 
 
 
 
 
 
Hmmm....seems they are now suspect of me after the whole belly flap 
incident.   That's what I get when I try to protect human health 
interests. 
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Does this actually indicate that they don't want us near their lab unless chaperoned?  
Jennifer has a very limited schedule to work around, and this could be quite difficult if 
Helle needs to be out catching lamprey. 
 
Jennifer can't make tues or thurs, just mon or weds, not sure about friday. 
 
 
‐‐‐‐‐ Forwarded by Jeremy Buck/OSO/R1/FWS/DOI on 10/10/2007 06:05 PM 
‐‐‐‐‐ 
 
 "Helle B. 
 Andersen" 
 <helleb@windward 
 env.com>                                                            To 
                                  <Blischke.Eric@epamail.epa.gov> 
                                                                     cc 
 10/10/2007 04:38                 <jeremy_buck@fws.gov>, "Jennifer L 
 PM                               Peterson" 
                                  <PETERSON.Jenn@deq.state.or.us>, 
                                  <Shephard.Burt@epamail.epa.gov>, 
                                  "John Toll" <johnt@windwardenv.com>, 
                                  <rcaldwell@nwaquatic.com> 
                                                                Subject 
                                  RE: Lab Visit Request 
 
 
 
 
 
 
 
 
 
 
 
Eric, 
Right now the lab is working with lindane. The diluter system is running and Dick is keeping 
track of the concentrations to see if they are in the appropriate range and whether the 
concentrations can be maintained. 
If all goes well the test with lindane will be initiated next week. LWG has requested that I 
or another representative is present when the lab receives visitors. I will be down in the 
Newport area collecting ammocoetes next week. Based on the sampling effort and the lab 
schedule the best days for the visit would be Thursday or Friday (18th or 19th). 
Please let us know if any of these days work for you. If not we can keep you informed about 
the remaining three tests. 
Thanks Helle 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Blischke.Eric@epamail.epa.gov 
[mailto:Blischke.Eric@epamail.epa.gov] 
Sent: Wednesday, October 10, 2007 4:15 PM 
To: Helle B. Andersen 
Cc: jeremy_buck@fws.gov; Jennifer L Peterson; Shephard.Burt@epamail.epa.gov 
Subject: Lab Visit Request 
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Helle, Jeremy Buck and Jennifer Peterson would like to visit NAS to observe some of the 
lamprey toxicity testing.  Can you let us know what the schedule is for the next test.  I 
assume that the aniline test is wrapping up. 
 
Thanks, Eric 
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Helle B. Andersen


From: Helle B. Andersen
Sent: Thursday, October 11, 2007 12:29 PM
To: 'Shephard.Burt@epamail.epa.gov'
Cc: 'blischke.eric@epa.gov'; 'Gene Revelas'; John Toll; 'Jessica Pisano'; Lisa Saban
Subject: RE: upcoming lamprey ammocoete collection


Burt, 
Yes, you are right the lindane test will be conducted with the ammocoetes already in holding. 
We will collect the last 1,000 ammocoetes we have permit for in the four rivers. That should 
be enough ammocoetes to run the three definitive tests and the naphthalene range‐finding test 
(pending no excessive mortality in the holding tanks). 
Helle   
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Shephard.Burt@epamail.epa.gov [mailto:Shephard.Burt@epamail.epa.gov] 
Sent: Thursday, October 11, 2007 12:22 PM 
To: Helle B. Andersen 
Cc: blischke.eric@epa.gov; Gene Revelas; John Toll; Jessica Pisano; Lisa Saban 
Subject: Re: upcoming lamprey ammocoete collection 
 
Helle, 
 
Just wanted to be clear on two issues.  One is that the lindane definitive test (the 3rd of 
the 6 definitives) will be run with the ammocoetes already in holding at NAS.  Second, that 
enough ammocoetes are collected during the upcoming field collections to permit the running 
of both a naphthalene rangefinder and definitive test, as well as definitive tests with PCP 
and diazinon.  At this time, we don't have a naphthalene rangefinder to use in selecting the 
dose spacing for the definitive. 
 
Otherwise, what you've sent out captures our discussion from this morning, I recommend that 
Eric approve this addition/modification to the field sampling plan. 
 
Best regards, 
 
Burt Shephard 
Risk Evaluation Unit 
Office of Environmental Assessment (OEA‐095) U.S. Environmental Protection Agency, Region 10 
1200 6th Avenue Seattle, WA  98101 
 
Telephone:  (206) 553‐6359 
Fax:  (206) 553‐0119 
 
e‐mail:  Shephard.Burt@epa.gov 
 
"If your experiment needs statistics to analyze the results, then you ought to have done a 
better experiment" 
               ‐ Ernest Rutherford 
 
 
                                                                         
             "Helle B.                                                   
             Andersen"                                                   
             <helleb@windward                                        To  
             env.com>                 Burt Shephard/R10/USEPA/US@EPA,    
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                                      Eric Blischke/R10/USEPA/US@EPA     
             10/11/2007 09:03                                        cc  
             AM                       "John Toll"                        
                                      <johnt@windwardenv.com>, "Lisa     
                                      Saban" <lisas@windwardenv.com>,    
                                      "Gene Revelas"                     
                                      <grevelas@integral‐corp.com>,      
                                      "Jessica Pisano"                   
                                      <jpisano@anchorenv.com>            
                                                                Subject  
                                      upcoming lamprey ammocoete         
                                      collection                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
 
Burt and Eric, 
As you both know we are going out next Monday (10/15) to collect the next round of ammocoetes 
in the four costal rivers. Because the weather in the last couple of weeks has been quite 
cold we are expecting the temperature in the rivers to be lower than the holding and testing 
temperature of 17ºC+1ºC. I have talked with the lab about how to bring the newly collected 
ammocoetes up to 17ºC and this is the plan: 
      1)       The lab will clean out all the remaining ammocoetes from 
      the 20 holding tanks. They are planning to set up the third test 
      early next week, so when we come with the first batch there should 
      only be about 250 left in the tanks of which about 155 are too 
      small (< 4 cm) for testing. 
      2)       The lab will then lower the temperature in the 20 tanks 
      to about 12ºC (I will call from the field as soon as we have the 
      first temperature reading from Trask River but last year at this 
      time the temperature was about 12ºC). 
      3)       So when the field crew comes with the first batch of 
      ammocoetes collected in Trask River the holding tanks should be 
      ready and we will proceed loading the ammocoetes in all 20 holding 
      tanks (as described in the FSP). 
      4)       When all ammocoetes have been collected in the four 
      rivers the lab will slowly raise the temperature to 17ºC (1ºC per 
      day). 
I talked with Burt this morning and he was fine with this plan but for the record could you 
please return this e‐mail with comments and/or an ok. 
Thanks Helle 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
 
Direct Line (206) 577‐1287 
Phone (206) 378‐1364 
Fax (206) 217‐0089 
hellea@windwardenv.com 
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This communication is made under the framework of the LWG Participation Agreement and in the 
parties' common interests in meeting LWG member obligations under the Administrative Order on 
Consent and in anticipation of litigation concerning liability for the Portland Harbor 
Superfund site. This communication is intended and believed by the parties to be part of an 
ongoing and joint effort to develop and maintain a common legal strategy and contains 
strategies, work product and legal advice within the "common interest" extension of the 
attorney‐client privilege and the work product doctrine. This communication may include 
attorney‐client communications. With respect to communications by private LWG members to 
public members, those communications are with the expectation that they will be kept 
confidential by the public entities. The information is intended to be for the use of the 
individual or entity named above. If you are not the intended recipient, please be aware that 
any disclosure, copying, distribution or use of the contents of this information is 
prohibited. 
If you have received this electronic transmission in error, please notify us by electronic 
mail at hellea@windwardenv.com. 
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Helle B. Andersen


From: Blischke.Eric@epamail.epa.gov
Sent: Thursday, October 11, 2007 1:26 PM
To: Shephard.Burt@epamail.epa.gov
Cc: Gene Revelas; Helle B. Andersen; John Toll; Jessica Pisano; Lisa Saban
Subject: Re: upcoming lamprey ammocoete collection


All, the modification is ok by EPA. 
 
Eric 
 
 
                                                                         
             Burt                                                        
             Shephard/R10/USE                                            
             PA/US                                                   To  
                                      "Helle B. Andersen"                
             10/11/2007 12:22         <helleb@windwardenv.com>           
             PM                                                      cc  
                                      Eric Blischke/R10/USEPA/US@EPA,    
                                      "Gene Revelas"                     
                                      <grevelas@integral‐corp.com>,      
                                      "John Toll"                        
                                      <johnt@windwardenv.com>, "Jessica  
                                      Pisano" <jpisano@anchorenv.com>,   
                                      "Lisa Saban"                       
                                      <lisas@windwardenv.com>            
                                                                Subject  
                                      Re: upcoming lamprey ammocoete     
                                      collection(Document link: Eric     
                                      Blischke)                          
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
Helle, 
 
Just wanted to be clear on two issues.  One is that the lindane definitive test (the 3rd of 
the 6 definitives) will be run with the ammocoetes already in holding at NAS.  Second, that 
enough ammocoetes are collected during the upcoming field collections to permit the running 
of both a naphthalene rangefinder and definitive test, as well as definitive tests with PCP 
and diazinon.  At this time, we don't have a naphthalene rangefinder to use in selecting the 
dose spacing for the definitive. 
 
Otherwise, what you've sent out captures our discussion from this morning, I recommend that 
Eric approve this addition/modification to the field sampling plan. 
 
Best regards, 
 
Burt Shephard 
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Risk Evaluation Unit 
Office of Environmental Assessment (OEA‐095) U.S. Environmental Protection Agency, Region 10 
1200 6th Avenue Seattle, WA  98101 
 
Telephone:  (206) 553‐6359 
Fax:  (206) 553‐0119 
 
e‐mail:  Shephard.Burt@epa.gov 
 
"If your experiment needs statistics to analyze the results, then you ought to have done a 
better experiment" 
               ‐ Ernest Rutherford 
 
 
                                                                         
             "Helle B.                                                   
             Andersen"                                                   
             <helleb@windward                                        To  
             env.com>                 Burt Shephard/R10/USEPA/US@EPA,    
                                      Eric Blischke/R10/USEPA/US@EPA     
             10/11/2007 09:03                                        cc  
             AM                       "John Toll"                        
                                      <johnt@windwardenv.com>, "Lisa     
                                      Saban" <lisas@windwardenv.com>,    
                                      "Gene Revelas"                     
                                      <grevelas@integral‐corp.com>,      
                                      "Jessica Pisano"                   
                                      <jpisano@anchorenv.com>            
                                                                Subject  
                                      upcoming lamprey ammocoete         
                                      collection                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
 
Burt and Eric, 
As you both know we are going out next Monday (10/15) to collect the next round of ammocoetes 
in the four costal rivers. Because the weather in the last couple of weeks has been quite 
cold we are expecting the temperature in the rivers to be lower than the holding and testing 
temperature of 17ºC+1ºC. I have talked with the lab about how to bring the newly collected 
ammocoetes up to 17ºC and this is the plan: 
      1)       The lab will clean out all the remaining ammocoetes from 
      the 20 holding tanks. They are planning to set up the third test 
      early next week, so when we come with the first batch there should 
      only be about 250 left in the tanks of which about 155 are too 
      small (< 4 cm) for testing. 
      2)       The lab will then lower the temperature in the 20 tanks 
      to about 12ºC (I will call from the field as soon as we have the 
      first temperature reading from Trask River but last year at this 
      time the temperature was about 12ºC). 
      3)       So when the field crew comes with the first batch of 
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      ammocoetes collected in Trask River the holding tanks should be 
      ready and we will proceed loading the ammocoetes in all 20 holding 
      tanks (as described in the FSP). 
      4)       When all ammocoetes have been collected in the four 
      rivers the lab will slowly raise the temperature to 17ºC (1ºC per 
      day). 
I talked with Burt this morning and he was fine with this plan but for the record could you 
please return this e‐mail with comments and/or an ok. 
Thanks Helle 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
 
Direct Line (206) 577‐1287 
Phone (206) 378‐1364 
Fax (206) 217‐0089 
hellea@windwardenv.com 
 
This communication is made under the framework of the LWG Participation Agreement and in the 
parties' common interests in meeting LWG member obligations under the Administrative Order on 
Consent and in anticipation of litigation concerning liability for the Portland Harbor 
Superfund site. This communication is intended and believed by the parties to be part of an 
ongoing and joint effort to develop and maintain a common legal strategy and contains 
strategies, work product and legal advice within the "common interest" extension of the 
attorney‐client privilege and the work product doctrine. This communication may include 
attorney‐client communications. With respect to communications by private LWG members to 
public members, those communications are with the expectation that they will be kept 
confidential by the public entities. The information is intended to be for the use of the 
individual or entity named above. If you are not the intended recipient, please be aware that 
any disclosure, copying, distribution or use of the contents of this information is 
prohibited. 
If you have received this electronic transmission in error, please notify us by electronic 
mail at hellea@windwardenv.com. 
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Helle B. Andersen


From: Helle B. Andersen
Sent: Friday, October 12, 2007 11:48 AM
To: 'Shephard.Burt@epamail.epa.gov'
Cc: 'blischke.eric@epa.gov'; 'Gene Revelas'; 'goulet.joe@epamail.epa.gov'; John Toll; 'Jessica 


Pisano'; Lisa Saban; 'McKenna, James (Jim)'; 'ricka@bes.ci.portland.or.us'; 
'rjw@nwnatural.com'


Subject: RE: Upcoming field collection of lamprey ammocoetes


Burt, 
I just talked with the NAS and they are still planning to start the test with lindane early 
next week so that it will be up and running when Jeremy, Jennifer, and Joe are visiting on 
Wednesday.  
Helle 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Shephard.Burt@epamail.epa.gov [mailto:Shephard.Burt@epamail.epa.gov] 
Sent: Friday, October 12, 2007 10:25 AM 
To: Helle B. Andersen 
Cc: blischke.eric@epa.gov; Gene Revelas; goulet.joe@epamail.epa.gov; John Toll; Jessica 
Pisano; Lisa Saban; McKenna, James (Jim); ricka@bes.ci.portland.or.us; rjw@nwnatural.com 
Subject: Re: Upcoming field collection of lamprey ammocoetes 
 
Thanks for the update, Helle.  Have you heard anything more recent from Dick Caldwell as to 
when he'll be starting the lindane toxicity test?  I talked with Jeremy Buck yesterday, he is 
particularly interested in observing the lindane test. 
 
Best regards, 
 
Burt Shephard 
Risk Evaluation Unit 
Office of Environmental Assessment (OEA‐095) U.S. Environmental Protection Agency, Region 10 
1200 6th Avenue Seattle, WA  98101 
 
Telephone:  (206) 553‐6359 
Fax:  (206) 553‐0119 
 
e‐mail:  Shephard.Burt@epa.gov 
 
"If your experiment needs statistics to analyze the results, then you ought to have done a 
better experiment" 
               ‐ Ernest Rutherford 
 
 
                                                                         
             "Helle B.                                                   
             Andersen"                                                   
             <helleb@windward                                        To  
             env.com>                 Eric Blischke/R10/USEPA/US@EPA,    
                                      Joe Goulet/R10/USEPA/US@EPA, Burt  
             10/12/2007 09:53         Shephard/R10/USEPA/US@EPA          
             AM                                                      cc  
                                      "Gene Revelas"                     
                                      <grevelas@integral‐corp.com>,      
                                      "Jessica Pisano"                   
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                                      <jpisano@anchorenv.com>, "John     
                                      Toll" <johnt@windwardenv.com>,     
                                      "Lisa Saban"                       
                                      <lisas@windwardenv.com>,           
                                      "McKenna, James \(Jim\)"           
                                      <mckenj@portptld.com>,             
                                      <ricka@bes.ci.portland.or.us>,     
                                      <rjw@nwnatural.com>                
                                                                Subject  
                                      Upcoming field collection of       
                                      lamprey ammocoetes                 
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
 
Eric, Burt, and Joe, 
As you know we will be collecting lamprey ammocoetes in the four coastal rivers next week 
from Monday 15 through Thursday 18 (driving back to Seattle Friday). You can reach the field 
crew during the collection effort at either of these phone numbers. The cell phone probably 
only works when we are in the Newport area either early in the morning or late afternoon. 
 
The field cell phone: (206) 353‐9346 
The satellite phone number: 8816‐4146‐7191. 
The dialing instructions for the satellite phone are: 
      Call 1.480.768.2500 
      When prompted, enter the satellite phone number (8816‐4146‐7191) 
      and wait to be connected 
Yesterday Joe talked about maybe coming as oversight on Wednesday when he, Jennifer, and 
Jeremy are down there anyway for the lab visit. On Wednesday we will be sampling in the 
Siletz River. We will be leaving Newport around 7am and depending on the water level of the 
river we will be sampling at either Morgan Boat ramp or at the “Miller Site”. Please let me 
know if you are still planning to come so that we can coordinate. 
Thanks Helle 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
 
Direct Line (206) 577‐1287 
Phone (206) 378‐1364 
Fax (206) 217‐0089 
hellea@windwardenv.com 
 
This communication is made under the framework of the LWG Participation Agreement and in the 
parties' common interests in meeting LWG member obligations under the Administrative Order on 
Consent and in anticipation of litigation concerning liability for the Portland Harbor 
Superfund site. This communication is intended and believed by the parties to be part of an 
ongoing and joint effort to develop and maintain a common legal strategy and contains 
strategies, work product and legal advice within the "common interest" extension of the 
attorney‐client privilege and the work product doctrine. This communication may include 
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attorney‐client communications. With respect to communications by private LWG members to 
public members, those communications are with the expectation that they will be kept 
confidential by the public entities. The information is intended to be for the use of the 
individual or entity named above. If you are not the intended recipient, please be aware that 
any disclosure, copying, distribution or use of the contents of this information is 
prohibited. 
If you have received this electronic transmission in error, please notify us by electronic 
mail at hellea@windwardenv.com. 
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John Toll


From: John Toll [mailto:johnt@windwardenv.com]  
Sent: Thursday, October 18, 2007 3:56 PM 
To: John Toll; shephard.burt@epa.gov; blischke.eric@epa.gov 
Cc: Helle B. Andersen; rjw@nwnatural.com; McKenna, James (Jim); ricka@bes.ci.portland.or.us; Lisa Saban; Mike Johns
Subject: RE: lamprey ammocoete collection update 


Burt and Eric, 
 
Just an update to let you know that yesterday’s ammocoete collection effort on the Siletz was successful in obtaining the 
targeted 300 ammocoetes.  The ammocoetes were delivered to NAS.  The crew is out today collecting the final batch of 
ammocoetes for this field event, from the Alsea. 
 
I’ve also had a report from Helle that yesterday’s lab visit by Jennifer, Jeremy and Joe was successful.  The three of them 
also visited the field crew on the Siletz to observe ammocoete collection.  No issues were raised during the lab visit or 
the field visit. 
 
John 
 
John Toll, Partner 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA  98119-3958 
(206) 812-5433 
(206) 913-3292 (cell) 
www.windwardenv.com  
 
The information contained in this e-mail message is intended only for the personal and confidential use of the recipient named above. This message may be an attorney-client communication and as 
such is privileged and confidential. If the reader of this message is not the recipient named above or an agent responsible for delivering it to the intended recipient, the reader is hereby notified that 
this message has been received in error and that any review, dissemination, copying or distribution of this message is strictly prohibited. If you have received this message in error, please notify the 
sender immediately, and delete this message. 
 


From: John Toll  
Sent: Wednesday, October 17, 2007 3:27 PM 
To: Burt Shephard (shephard.burt@epa.gov); Eric Blischke (blischke.eric@epa.gov) 
Cc: Helle B. Andersen; Bob Wyatt (rjw@nwnatural.com); Jim McKenna (Jim.McKenna@portofportland.com); Rick 
Applegate (ricka@bes.ci.portland.or.us); John Toll (johnt@windwardenv.com); Lisa Saban (lisas@windwardenv.com); 
Mike Johns (mikej@windwardenv.com) 
Subject: lamprey ammocoete collection update 
 
Burt and Eric,  
 
Just a quick note to let you know that on Monday the ammocoete field crew got the targeted 250 ammocoetes from the 
Trask River and delivered them to NAS, and yesterday they collected and delivered the targeted 250 ammocoetes from 
the Nestucca River.  Today they’re on the Siletz where they’re attempting to collect 300 ammocoetes. 
 
John 
 
John Toll, Partner 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA  98119-3958 
(206) 812-5433 
(206) 913-3292 (cell) 
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www.windwardenv.com  
 
The information contained in this e-mail message is intended only for the personal and confidential use of the recipient named above. This message may be an attorney-client communication and as 
such is privileged and confidential. If the reader of this message is not the recipient named above or an agent responsible for delivering it to the intended recipient, the reader is hereby notified that 
this message has been received in error and that any review, dissemination, copying or distribution of this message is strictly prohibited. If you have received this message in error, please notify the 
sender immediately, and delete this message. 
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John Toll


From: John Toll
Sent: Thursday, October 18, 2007 4:07 PM
To: Blischke.Eric@epamail.epa.gov; Burt Shephard (shephard.burt@epa.gov)
Cc: Helle B. Andersen; 'Bob Wyatt (rjw@nwnatural.com)'; 'Jim McKenna 


(Jim.McKenna@portofportland.com)'; 'Rick Applegate (ricka@bes.ci.portland.or.us)'; Lisa 
Saban; Mike Johns; Christine Hawley (chawley@integral-corp.com); Gene Revelas 
(grevelas@integral-corp.com); Jessica Pisano (jpisano@anchorenv.com); Valerie Oster


Subject: RE: lamprey ammocoete collection update


Hi Eric.  I called the lab and confirmed that the lindane test was started today.  My 
understanding is that NAS decided to delay the start by a day to be certain of their ability 
to maintain the highest test concentration.  John 
 
John Toll, Partner 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA  98119‐3958 
(206) 812‐5433 
(206) 913‐3292 (cell) 
www.windwardenv.com   
 
The information contained in this e‐mail message is intended only for the personal and 
confidential use of the recipient named above. This message may be an attorney‐client 
communication and as such is privileged and confidential. If the reader of this message is 
not the recipient named above or an agent responsible for delivering it to the intended 
recipient, the reader is hereby notified that this message has been received in error and 
that any review, dissemination, copying or distribution of this message is strictly 
prohibited. If you have received this message in error, please notify the sender immediately, 
and delete this message. 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Blischke.Eric@epamail.epa.gov [mailto:Blischke.Eric@epamail.epa.gov] 
Sent: Thursday, October 18, 2007 3:59 PM 
To: John Toll 
Subject: RE: lamprey ammocoete collection update 
 
Thanks John.  I heard from Joe that there were some issues with the lindane delivery system.  
I assume that these have been taken care of and the test is underway.  Can you confirm? 
 
Eric 
 
 
                                                                         
             "John Toll"                                                 
             <johnt@windwarde                                            
             nv.com>                                                 To  
                                      "John Toll"                        
             10/18/2007 03:56         <johnt@windwardenv.com>, Burt      
             PM                       Shephard/R10/USEPA/US@EPA, Eric    
                                      Blischke/R10/USEPA/US@EPA          
                                                                     cc  
                                      "Helle B. Andersen"                
                                      <helleb@windwardenv.com>,          
                                      <rjw@nwnatural.com>,               
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                                      <Jim.McKenna@portofportland.com>,  
                                      <ricka@bes.ci.portland.or.us>,     
                                      "Lisa Saban"                       
                                      <lisas@windwardenv.com>, "Mike     
                                      Johns" <mikej@windwardenv.com>     
                                                                Subject  
                                      RE: lamprey ammocoete collection   
                                      update                             
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
 
Burt and Eric, 
 
Just an update to let you know that yesterday’s ammocoete collection effort on the Siletz was 
successful in obtaining the targeted 300 ammocoetes.  The ammocoetes were delivered to NAS.  
The crew is out today collecting the final batch of ammocoetes for this field event, from the 
Alsea. 
 
I’ve also had a report from Helle that yesterday’s lab visit by Jennifer, Jeremy and Joe was 
successful.  The three of them also visited the field crew on the Siletz to observe ammocoete 
collection.  No issues were raised during the lab visit or the field visit. 
 
John 
 
John Toll, Partner 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA  98119‐3958 
(206) 812‐5433 
(206) 913‐3292 (cell) 
www.windwardenv.com 
 
The information contained in this e‐mail message is intended only for the personal and 
confidential use of the recipient named above. This message may be an attorney‐client 
communication and as such is privileged and confidential. If the reader of this message is 
not the recipient named above or an agent responsible for delivering it to the intended 
recipient, the reader is hereby notified that this message has been received in error and 
that any review, dissemination, copying or distribution of this message is strictly 
prohibited. If you have received this message in error, please notify the sender immediately, 
and delete this message. 
 
From: John Toll 
Sent: Wednesday, October 17, 2007 3:27 PM 
To: Burt Shephard (shephard.burt@epa.gov); Eric Blischke 
(blischke.eric@epa.gov) 
Cc: Helle B. Andersen; Bob Wyatt (rjw@nwnatural.com); Jim McKenna 
(Jim.McKenna@portofportland.com); Rick Applegate (ricka@bes.ci.portland.or.us); John Toll 
(johnt@windwardenv.com); Lisa Saban (lisas@windwardenv.com); Mike Johns 
(mikej@windwardenv.com) 
Subject: lamprey ammocoete collection update 
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Burt and Eric, 
 
Just a quick note to let you know that on Monday the ammocoete field crew got the targeted 
250 ammocoetes from the Trask River and delivered them to NAS, and yesterday they collected 
and delivered the targeted 250 ammocoetes from the Nestucca River.  Today they’re on the 
Siletz where they’re attempting to collect 300 ammocoetes. 
 
John 
 
John Toll, Partner 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA  98119‐3958 
(206) 812‐5433 
(206) 913‐3292 (cell) 
www.windwardenv.com 
 
The information contained in this e‐mail message is intended only for the personal and 
confidential use of the recipient named above. This message may be an attorney‐client 
communication and as such is privileged and confidential. If the reader of this message is 
not the recipient named above or an agent responsible for delivering it to the intended 
recipient, the reader is hereby notified that this message has been received in error and 
that any review, dissemination, copying or distribution of this message is strictly 
prohibited. If you have received this message in error, please notify the sender immediately, 
and delete this message. 
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Helle B. Andersen


From: Shephard.Burt@epamail.epa.gov
Sent: Thursday, October 18, 2007 4:29 PM
To: John Toll
Cc: blischke.eric@epa.gov; Helle B. Andersen; Jim.McKenna@portofportland.com; John Toll; 


Lisa Saban; Mike Johns; ricka@bes.ci.portland.or.us; rjw@nwnatural.com
Subject: RE: lamprey ammocoete collection update


Thanks for the update, John. 
 
You probably don't need me to tell you this, but if the weather from this incoming storm gets 
as bad as the forecasts indicate, don't push your luck in the field.  Get off the water, stay 
dry and try it again after the storm blows through the area. 
 
Best regards, 
 
Burt Shephard 
Risk Evaluation Unit 
Office of Environmental Assessment (OEA‐095) U.S. Environmental Protection Agency, Region 10 
1200 6th Avenue Seattle, WA  98101 
 
Telephone:  (206) 553‐6359 
Fax:  (206) 553‐0119 
 
e‐mail:  Shephard.Burt@epa.gov 
 
"If your experiment needs statistics to analyze the results, then you ought to have done a 
better experiment" 
               ‐ Ernest Rutherford 
 
 
                                                                         
             "John Toll"                                                 
             <johnt@windwarde                                            
             nv.com>                                                 To  
                                      "John Toll"                        
             10/18/2007 03:56         <johnt@windwardenv.com>, Burt      
             PM                       Shephard/R10/USEPA/US@EPA, Eric    
                                      Blischke/R10/USEPA/US@EPA          
                                                                     cc  
                                      "Helle B. Andersen"                
                                      <helleb@windwardenv.com>,          
                                      <rjw@nwnatural.com>,               
                                      <Jim.McKenna@portofportland.com>,  
                                      <ricka@bes.ci.portland.or.us>,     
                                      "Lisa Saban"                       
                                      <lisas@windwardenv.com>, "Mike     
                                      Johns" <mikej@windwardenv.com>     
                                                                Subject  
                                      RE: lamprey ammocoete collection   
                                      update                             
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Burt and Eric, 
 
Just an update to let you know that yesterday’s ammocoete collection effort on the Siletz was 
successful in obtaining the targeted 300 ammocoetes.  The ammocoetes were delivered to NAS.  
The crew is out today collecting the final batch of ammocoetes for this field event, from the 
Alsea. 
 
I’ve also had a report from Helle that yesterday’s lab visit by Jennifer, Jeremy and Joe was 
successful.  The three of them also visited the field crew on the Siletz to observe ammocoete 
collection.  No issues were raised during the lab visit or the field visit. 
 
John 
 
John Toll, Partner 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA  98119‐3958 
(206) 812‐5433 
(206) 913‐3292 (cell) 
www.windwardenv.com 
 
The information contained in this e‐mail message is intended only for the personal and 
confidential use of the recipient named above. This message may be an attorney‐client 
communication and as such is privileged and confidential. If the reader of this message is 
not the recipient named above or an agent responsible for delivering it to the intended 
recipient, the reader is hereby notified that this message has been received in error and 
that any review, dissemination, copying or distribution of this message is strictly 
prohibited. If you have received this message in error, please notify the sender immediately, 
and delete this message. 
 
From: John Toll 
Sent: Wednesday, October 17, 2007 3:27 PM 
To: Burt Shephard (shephard.burt@epa.gov); Eric Blischke 
(blischke.eric@epa.gov) 
Cc: Helle B. Andersen; Bob Wyatt (rjw@nwnatural.com); Jim McKenna 
(Jim.McKenna@portofportland.com); Rick Applegate (ricka@bes.ci.portland.or.us); John Toll 
(johnt@windwardenv.com); Lisa Saban (lisas@windwardenv.com); Mike Johns 
(mikej@windwardenv.com) 
Subject: lamprey ammocoete collection update 
 
Burt and Eric, 
 
Just a quick note to let you know that on Monday the ammocoete field crew got the targeted 
250 ammocoetes from the Trask River and delivered them to NAS, and yesterday they collected 
and delivered the targeted 250 ammocoetes from the Nestucca River.  Today they’re on the 
Siletz where they’re attempting to collect 300 ammocoetes. 
 
John 
 
John Toll, Partner 
Windward Environmental LLC 
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200 West Mercer Street, Suite 401 
Seattle, WA  98119‐3958 
(206) 812‐5433 
(206) 913‐3292 (cell) 
www.windwardenv.com 
 
The information contained in this e‐mail message is intended only for the personal and 
confidential use of the recipient named above. This message may be an attorney‐client 
communication and as such is privileged and confidential. If the reader of this message is 
not the recipient named above or an agent responsible for delivering it to the intended 
recipient, the reader is hereby notified that this message has been received in error and 
that any review, dissemination, copying or distribution of this message is strictly 
prohibited. If you have received this message in error, please notify the sender immediately, 
and delete this message. 
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John Toll


From: Shephard.Burt@epamail.epa.gov
Sent: Friday, October 19, 2007 12:57 PM
To: John Toll
Subject: Re: ammocoete collection


John, 
 
I did talk with Eric earlier, I left you a phone message telling you to bring your field crew 
home, they're done unless one of the tests blows up and you would need to go back to the 
field and collect the last few additional fish to complete a test.  Speaking of, a reason to 
hang on to the remaining 108 fish from the first round of collections would be to help 
populate the naphthalene rangefinder test, which still needs to be run. 
 
Best regards, 
 
Burt Shephard 
Risk Evaluation Unit 
Office of Environmental Assessment (OEA‐095) U.S. Environmental Protection Agency, Region 10 
1200 6th Avenue Seattle, WA  98101 
 
Telephone:  (206) 553‐6359 
Fax:  (206) 553‐0119 
 
e‐mail:  Shephard.Burt@epa.gov 
 
"If your experiment needs statistics to analyze the results, then you ought to have done a 
better experiment" 
               ‐ Ernest Rutherford 
 
 
                                                                         
             johnt@windwarden                                            
             v.com                                                       
                                                                     To  
             10/19/2007 12:32         Burt Shephard/R10/USEPA/US@EPA     
             PM                                                      cc  
                                                                         
                                                                Subject  
              Please respond          ammocoete collection               
                    to                                                   
             johnt@windwarden                                            
                  v.com                                                  
                                                                         
                                                                         
                                                                         
 
 
 
 
Hi Burt.  Did you get the okay from Eric?  I want to tell the crew that they're done (for 
now).  John 
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Helle B. Andersen


From: Shephard.Burt@epamail.epa.gov
Sent: Monday, October 29, 2007 1:04 PM
To: Helle B. Andersen
Cc: Gene Revelas; John Toll; Jessica Pisano; Lisa Saban; McKenna, James (Jim); Mike Johns; 


ricka@bes.ci.portland.or.us; rjw@nwnatural.com; Valerie Oster; 
Blischke.Eric@epamail.epa.gov; Humphrey.Chip@epamail.epa.gov; 
Goulet.Joe@epamail.epa.gov; rgensemer@parametrix.com


Subject: Re: Lindane test
Attachments: Lindane freshwater Table 3-1.xls


Thanks Helle for the update. 
 
I'd had a brief chat with a couple of folks about what to do about lindane before the test 
was complete, anticipating you might run into a solubility maximum problem given where the 
rangefinder tests came out. 
A couple of options were to 1.) report out the LC50 as a greater than value, or 2.) run the 
test with a carrier solvent.  Given that one of the ultimate purposes of the toxicity studies 
was to evaluate the protectiveness of water column screening level benchmarks or toxicity 
reference values such as ambient water quality criteria to lamprey, it may be good enough to 
know that the LC50 is substantially higher than the water column benchmark, even though we 
don't have a numerical estimate of the LC50.  I assume, but couldn't tell from your message, 
that the 12.5% mortality in the highest test concentration was the only partial mortality you 
got above allowable control mortality. 
 
This also could potentially be an issue for diazinon when NAS gets to that test.  My 
recommendation is to let Dick Caldwell complete his workup of the lindane results, wait for 
the definitive analytical results to come back in from the exposure tanks (not the monitoring 
results that Dick is doing, although they should also be informative), then identify the path 
forward.  I know what my ultimate recommendation would be, but I haven't talked with any site 
managers about it yet. 
 
In the meantime, I've attached a spreadsheet section that compiles the available high quality 
LC50 data for freshwater species exposed to lindane.  Its linked to other files in our 
office, just click on don't update links unless you like watching your computer hang up.  The 
ECA term you'll see in the spreadsheet is defined as the LC50 divided by 
2.27 (roughly analogous to the approach EPA uses to derive water quality criteria, which 
divides a final acute value by two, I can give you the details if you like, but they're not 
applicable to Portland Harbor, the spreadsheet was developed for other work).  The CA term is 
the acute lindane water quality criterion.  You can make your own judgement regarding the 
relative sensitivity of lamprey to other aquatic species. 
 
Best regards, 
 
Burt Shephard 
Risk Evaluation Unit 
Office of Environmental Assessment (OEA‐095) U.S. Environmental Protection Agency, Region 10 
1200 6th Avenue Seattle, WA  98101 
 
Telephone:  (206) 553‐6359 
Fax:  (206) 553‐0119 
 
e‐mail:  Shephard.Burt@epa.gov 
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"If your experiment needs statistics to analyze the results, then you ought to have done a 
better experiment" 
               ‐ Ernest Rutherford 
 
(See attached file: Lindane freshwater Table 3‐1.xls) 
 
 
 
                                                                         
             "Helle B.                                                   
             Andersen"                                                   
             <helleb@windward                                        To  
             env.com>                 Burt Shephard/R10/USEPA/US@EPA     
                                                                     cc  
             10/26/2007 12:09         "John Toll"                        
             PM                       <johnt@windwardenv.com>, "Lisa     
                                      Saban" <lisas@windwardenv.com>,    
                                      "Mike Johns"                       
                                      <mikej@windwardenv.com>, "Jessica  
                                      Pisano" <jpisano@anchorenv.com>,   
                                      "Valerie Oster"                    
                                      <voster@anchorenv.com>, "Gene      
                                      Revelas"                           
                                      <grevelas@integral‐corp.com>,      
                                      "McKenna, James \(Jim\)"           
                                      <mckenj@portptld.com>,             
                                      <ricka@bes.ci.portland.or.us>,     
                                      <rjw@nwnatural.com>                
                                                                Subject  
                                      Lindane test                       
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
 
Burt, 
The lindane toxicity test that ended earlier this week was not able to produce an LC50. Only 
12.5% of the ammocoetes died in the highest concentration. The highest concentration was 
close to saturation based on information on the solubility of lindane at 17C and Dick 
Caldwell’s experiences with the chemical. The lab will continue working with the three 
remaining chemicals (starting with naphthalene) which will provide EPA and LWG time to 
discuss the results of the lindane test and the path forward for testing with lindane. 
Helle 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
 
Direct Line (206) 577‐1287 
Phone (206) 378‐1364 
Fax (206) 217‐0089 
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hellea@windwardenv.com 
 
This communication is made under the framework of the LWG Participation Agreement and in the 
parties' common interests in meeting LWG member obligations under the Administrative Order on 
Consent and in anticipation of litigation concerning liability for the Portland Harbor 
Superfund site. This communication is intended and believed by the parties to be part of an 
ongoing and joint effort to develop and maintain a common legal strategy and contains 
strategies, work product and legal advice within the "common interest" extension of the 
attorney‐client privilege and the work product doctrine. This communication may include 
attorney‐client communications. With respect to communications by private LWG members to 
public members, those communications are with the expectation that they will be kept 
confidential by the public entities. The information is intended to be for the use of the 
individual or entity named above. If you are not the intended recipient, please be aware that 
any disclosure, copying, distribution or use of the contents of this information is 
prohibited. 
If you have received this electronic transmission in error, please notify us by electronic 
mail at hellea@windwardenv.com. 







Phylum Class Order Family Genus Species Common Name


Mean 
LC50
(ug/L)


Acute ECA 


(LC50/2.27) Meas NOEC Est NOEC


Mean Acute 
ECA 


Percentile 5th percentile acute ECA= 1.396476
Chordata Actinopterygii Siluriformes Clariidae Clarias batrachus Walking catfish 1.1 0.48 0.044 0.0
Arthropoda Insecta Plecoptera Pteronarcyidae Pteronarcys californica Stonefly 2.1213 0.93 0.084852 1.7
Arthropoda Insecta Heteroptera Notonectidae Notonecta undulata Backswimmer 3 1.32 0.12 3.5
Arthropoda Crustacea Podocopa Cypridopsidae Cypridopsis vidua Ostracod, Seed shrimp 3.2 1.41 0.128 5.2
Arthropoda Insecta Diptera Chaoboridae Chaoborus sp. Phantom midge 3.3 1.45 0.132 7.0
Mollusca Gastropoda Basommatophora Lymnaeidae Lymnaea stagnalis Great pond snail 3.3 1.45 0.132 7.0
Arthropoda Insecta Diptera Chaoboridae Chaoborus flavicans Midge 4 1.76 0.16 10.5
Arthropoda Insecta Diptera Culicidae Aedes cantator Mosquito 4.7 2.07 0.188 12.2
Arthropoda Insecta Diptera Culicidae Aedes vexans Mosquito 4.7 2.07 0.188 12.2
Chordata Actinopterygii Salmoniformes Salmonidae Salmo trutta Brown trout 8.5194 3.75 0.340776 15.7
Arthropoda Malacostraca Isopoda Asellidae Asellus brevicaudus Aquatic sowbug 10 4.41 0.4 17.5
Arthropoda Insecta Diptera Culicidae Aedes punctor Mosquito 10.4 4.58 0.416 19.2
Arthropoda Malacostraca Amphipoda Gammaridae Gammarus fasciatus Scud 10.4881 4.62 4.3 21.0
Arthropoda Malacostraca Decapoda Palaemonidae Palaemonetes kadiakensis Grass shrimp,freshwater prawn 15.5227 6.84 0.620908 22.8
Arthropoda Insecta Coleoptera Haliplidae Peltodytes sp. Beetle 20 8.81 0.8 24.5
Arthropoda Insecta Zygoptera Lestidae Lestes congener Damselfly 20 8.81 0.8 24.5
Arthropoda Insecta Diptera Chironomidae Chironomus plumosus Midge 20.5917 9.07 0.823668 28.0
Chordata Actinopterygii Perciformes Percidae Perca flavescens Yellow perch 23 10.13 0.92 29.8
Arthropoda Malacostraca Amphipoda Hyalellidae Hyalella azteca Scud 23.4972 10.35 0.939888 31.5
Chordata Actinopterygii Salmoniformes Salmonidae Salvelinus namaycush Lake trout, siscowet 27.7128 12.21 1.108512 33.3
Chordata Actinopterygii Salmoniformes Salmonidae Oncorhynchus mykiss Rainbow trout,donaldson trout 28.6862 12.64 1.147448 35.0
Chordata Actinopterygii Perciformes Centrarchidae Micropterus salmoides Largemouth bass 32 14.10 1.28 36.8
Arthropoda Malacostraca Amphipoda Gammaridae Gammarus pulex Scud 32.4326 14.29 0.8 38.5
Chordata Actinopterygii Salmoniformes Salmonidae Oncorhynchus kisutch Coho salmon,silver salmon 37.2878 16.43 1.491512 40.3
Chordata Actinopterygii Salmoniformes Salmonidae Oncorhynchus tshawytscha Chinook salmon 40 17.62 1.6 42.1
Chordata Actinopterygii Salmoniformes Salmonidae Salvelinus fontinalis Brook trout 44.3 19.52 1.772 43.8
Chordata Actinopterygii Siluriformes Ictaluridae Ictalurus punctatus Channel catfish 46.4327 20.45 1.857308 45.6
Arthropoda Insecta Ephemeroptera Baetidae Cloeon sp Mayfly 50 22 03 2 47 3Arthropoda Insecta Ephemeroptera Baetidae Cloeon sp. Mayfly 50 22.03 2 47.3
Chordata Actinopterygii Perciformes Cichlidae Tilapia zillii Tilapia 50.2729 22.15 2.010916 49.1
Chordata Actinopterygii Perciformes Centrarchidae Lepomis macrochirus Bluegill 50.4018 22.20 29.9833 50.8
Chordata Actinopterygii Siluriformes Ictaluridae Ameiurus melas Channel catfish 64 28.19 2.56 52.6
Arthropoda Malacostraca Amphipoda Gammaridae Gammarus lacustris Scud 64.9923 28.63 2.599692 54.3
Chordata Actinopterygii Cypriniformes Cyprinidae Pimephales promelas Fathead minnow 69.0567 30.42 9.1 56.1
Arthropoda Insecta Diptera Culicidae Aedes aegypti Yellow fever mosquito 74.8331 32.97 2.993324 57.8
Chordata Actinopterygii Perciformes Centrarchidae Lepomis cyanellus Green sunfish 76.2234 33.58 3.048936 59.6
Chordata Actinopterygii Perciformes Centrarchidae Lepomis microlophus Redear sunfish 83 36.56 3.32 61.4
Chordata Actinopterygii Cypriniformes Cyprinidae Leuciscus idus Carp 90.1869 39.73 3.607476 63.1
Arthropoda Branchiopoda Diplostraca Daphniidae Daphnia carinata Water flea 100 44.05 4 64.9
Chordata Actinopterygii Cyprinodontiformes Cyprinodontidae Oryzias latipes Medaka, high-eyes 120 52.86 4.8 66.6
Chordata Actinopterygii Cypriniformes Cyprinidae Carassius auratus Goldfish 128.6453 56.67 5.145812 68.4
Chordata Actinopterygii Cyprinodontiformes Poeciliidae Gambusia affinis Western mosquitofish 130 57.27 5.2 70.1
Chordata Actinopterygii Cypriniformes Cyprinidae Cyprinus carpio Carp 134.1641 59.10 5.366564 71.9
Chordata Actinopterygii Cyprinodontiformes Poeciliidae Poecilia reticulata Guppy 138 60.79 5.52 73.6
Chordata Actinopterygii Cypriniformes Cyprinidae Hypophthalmichthys nobilis Carp 170 74.89 6.8 75.4
Arthropoda Insecta Diptera Chironomidae Chironomus tentans Midge 207 91.19 2.2 77.1
Arthropoda Insecta Diptera Chironomidae Chironomus thummi Midge 235 103.52 1.1 78.9
Chordata Actinopterygii Perciformes Anabantidae Anabas testudineus Climbing perch 240.2998 105.86 56 80.7
Arthropoda Insecta Trichoptera Hydropsychidae Hydropsyche angustipennis Caddisfly 330 145.37 13.2 82.4
Annelida Oligochaeta Haplotaxida Tubificidae Limnodrilus hoffmeisteri Tubificid worm, Oligochaete 430 189.43 17.2 84.2
Mollusca Gastropoda Basommatophora Physidae Physa fontinalis Bladder snail 430 189.43 17.2 84.2
Platyhelminthes Turbellaria Tricladida Planariidae Polycelis tenuis Turbellarian 430 189.43 17.2 84.2
Arthropoda Branchiopoda Diplostraca Daphniidae Daphnia pulex Water flea 460 202.64 18.4 89.4
Arthropoda Branchiopoda Diplostraca Daphniidae Daphnia magna Water flea 630.1788 277.61 33.1662 91.2
Arthropoda Branchiopoda Diplostraca Daphniidae Simocephalus serrulatus Water flea 676.4614 298.00 27.058456 92.9
Chordata Amphibia Anura Hylidae Pseudacris triseriata Western chorus frog 2674.883 1178.36 106.995328 94.7
Chordata Amphibia Anura Bufonidae Bufo woodhousei Fowler's toad 3752.333 1653.01 150.093304 96.4
Annelida Oligochaeta Haplotaxida Tubificidae Tubifex tubifex Tubificid worm 4000 1762.11 160 98.2
Rotifera Monogononta Ploima Brachionidae Brachionus calyciflorus Rotifer 22500 9911.89 900 100.0
Arthropoda Branchiopoda Diplostraca Daphniidae Ceriodaphnia dubia Water flea 0.00 8.3247
Arthropoda Insecta Ephemeroptera Baetidae Baetis sp. Mayfly 0.00 0.8
Rotifera Monogononta Ploima Brachionidae Brachionus angularis Rotifer 0.00 12
Rotifera Monogononta Ploima Brachionidae Brachionus rubens Rotifer 0.00 55
Chlorophyta Chlorophyceae Chlorococcales Scenedesmaceae Scenedesmus abundans Green algae 0.00 2500
Chlorophyta Chlorophyceae Volvocales Chlamydomonadaceae Chlamydomonas reinhardtii Green algae 0.00 1388.0998







Phylum Class Order Family Genus Species Common Name


Mean 
LC50
(ug/L)


Acute ECA 


(LC50/2.27) Meas NOEC Est NOEC


Mean Acute 
ECA 


Percentile 5th percentile acute ECA= 1.396476


Surrogate species
Chordata Actinopterygii Siluriformes Clariidae Clarias batrachus Walking catfish 1.1 0.48 0.044 0.0 5th percentile acute ECA = 4.709907
Chordata Actinopterygii Salmoniformes Salmonidae Salmo trutta Brown trout 8.5194 3.75 0.340776 15.7 fish only
Chordata Actinopterygii Perciformes Percidae Perca flavescens Yellow perch 23 10.13 0.92 29.8
Chordata Actinopterygii Salmoniformes Salmonidae Salvelinus namaycush Lake trout, siscowet 27.7128 12.21 1.108512 33.3
Chordata Actinopterygii Perciformes Centrarchidae Micropterus salmoides Largemouth bass 32 14.10 1.28 36.8
Chordata Actinopterygii Salmoniformes Salmonidae Salvelinus fontinalis Brook trout 44.3 19.52 1.772 43.8
Chordata Actinopterygii Siluriformes Ictaluridae Ictalurus punctatus Channel catfish 46.4327 20.45 1.857308 45.6
Chordata Actinopterygii Perciformes Cichlidae Tilapia zillii Tilapia 50.2729 22.15 2.010916 49.1
Chordata Actinopterygii Perciformes Centrarchidae Lepomis macrochirus Bluegill 50.4018 22.20 29.9833 50.8
Chordata Actinopterygii Siluriformes Ictaluridae Ameiurus melas Channel catfish 64 28.19 2.56 52.6
Chordata Actinopterygii Cypriniformes Cyprinidae Pimephales promelas Fathead minnow 69.0567 30.42 9.1 56.1
Chordata Actinopterygii Perciformes Centrarchidae Lepomis cyanellus Green sunfish 76.2234 33.58 3.048936 59.6
Chordata Actinopterygii Perciformes Centrarchidae Lepomis microlophus Redear sunfish 83 36.56 3.32 61.4
Chordata Actinopterygii Cypriniformes Cyprinidae Leuciscus idus Carp 90.1869 39.73 3.607476 63.1
Chordata Actinopterygii Cyprinodontiformes Cyprinodontidae Oryzias latipes Medaka, high-eyes 120 52.86 4.8 66.6
Chordata Actinopterygii Cypriniformes Cyprinidae Carassius auratus Goldfish 128.6453 56.67 5.145812 68.4
Chordata Actinopterygii Cyprinodontiformes Poeciliidae Gambusia affinis Western mosquitofish 130 57.27 5.2 70.1
Chordata Actinopterygii Cypriniformes Cyprinidae Cyprinus carpio Carp 134.1641 59.10 5.366564 71.9
Chordata Actinopterygii Cyprinodontiformes Poeciliidae Poecilia reticulata Guppy 138 60.79 5.52 73.6
Chordata Actinopterygii Cypriniformes Cyprinidae Hypophthalmichthys nobilis Carp 170 74.89 6.8 75.4
Chordata Actinopterygii Perciformes Anabantidae Anabas testudineus Climbing perch 240.2998 105.86 56 80.7


Listed species
Chordata Actinopterygii Salmoniformes Salmonidae Oncorhynchus mykiss Rainbow trout,donaldson trout 28.6862 12.64 1.147448 35.0
Chordata Actinopterygii Salmoniformes Salmonidae Oncorhynchus kisutch Coho salmon,silver salmon 37.2878 16.43 1.491512 40.3
Chordata Actinopterygii Salmoniformes Salmonidae Oncorhynchus tshawytscha Chinook salmon 40 17 62 1 6 42 1Chordata Actinopterygii Salmoniformes Salmonidae Oncorhynchus tshawytscha Chinook salmon 40 17.62 1.6 42.1


Prey species
Arthropoda Insecta Plecoptera Pteronarcyidae Pteronarcys californica Stonefly 2.1213 0.93 0.084852 1.7 5th percentile acute ECA = 1.370044
Arthropoda Insecta Heteroptera Notonectidae Notonecta undulata Backswimmer 3 1.32 0.12 3.5 Invertebrates only
Arthropoda Crustacea Podocopa Cypridopsidae Cypridopsis vidua Ostracod, Seed shrimp 3.2 1.41 0.128 5.2
Arthropoda Insecta Diptera Chaoboridae Chaoborus sp. Phantom midge 3.3 1.45 0.132 7.0
Mollusca Gastropoda Basommatophora Lymnaeidae Lymnaea stagnalis Great pond snail 3.3 1.45 0.132 7.0
Arthropoda Insecta Diptera Chaoboridae Chaoborus flavicans Midge 4 1.76 0.16 10.5
Arthropoda Insecta Diptera Culicidae Aedes cantator Mosquito 4.7 2.07 0.188 12.2
Arthropoda Insecta Diptera Culicidae Aedes vexans Mosquito 4.7 2.07 0.188 12.2
Arthropoda Malacostraca Isopoda Asellidae Asellus brevicaudus Aquatic sowbug 10 4.41 0.4 17.5
Arthropoda Insecta Diptera Culicidae Aedes punctor Mosquito 10.4 4.58 0.416 19.2
Arthropoda Malacostraca Amphipoda Gammaridae Gammarus fasciatus Scud 10.4881 4.62 4.3 21.0
Arthropoda Malacostraca Decapoda Palaemonidae Palaemonetes kadiakensis Grass shrimp,freshwater prawn 15.5227 6.84 0.620908 22.8
Arthropoda Insecta Coleoptera Haliplidae Peltodytes sp. Beetle 20 8.81 0.8 24.5
Arthropoda Insecta Zygoptera Lestidae Lestes congener Damselfly 20 8.81 0.8 24.5
Arthropoda Insecta Diptera Chironomidae Chironomus plumosus Midge 20.5917 9.07 0.823668 28.0
Arthropoda Malacostraca Amphipoda Hyalellidae Hyalella azteca Scud 23.4972 10.35 0.939888 31.5
Arthropoda Malacostraca Amphipoda Gammaridae Gammarus pulex Scud 32.4326 14.29 0.8 38.5
Arthropoda Insecta Ephemeroptera Baetidae Cloeon sp. Mayfly 50 22.03 2 47.3
Arthropoda Malacostraca Amphipoda Gammaridae Gammarus lacustris Scud 64.9923 28.63 2.599692 54.3
Arthropoda Insecta Diptera Culicidae Aedes aegypti Yellow fever mosquito 74.8331 32.97 2.993324 57.8
Arthropoda Branchiopoda Diplostraca Daphniidae Daphnia carinata Water flea 100 44.05 4 64.9
Arthropoda Insecta Diptera Chironomidae Chironomus tentans Midge 207 91.19 2.2 77.1
Arthropoda Insecta Diptera Chironomidae Chironomus thummi Midge 235 103.52 1.1 78.9
Arthropoda Insecta Trichoptera Hydropsychidae Hydropsyche angustipennis Caddisfly 330 145.37 13.2 82.4
Annelida Oligochaeta Haplotaxida Tubificidae Limnodrilus hoffmeisteri Tubificid worm, Oligochaete 430 189.43 17.2 84.2
Mollusca Gastropoda Basommatophora Physidae Physa fontinalis Bladder snail 430 189.43 17.2 84.2
Platyhelminthes Turbellaria Tricladida Planariidae Polycelis tenuis Turbellarian 430 189.43 17.2 84.2
Arthropoda Branchiopoda Diplostraca Daphniidae Daphnia pulex Water flea 460 202.64 18.4 89.4
Arthropoda Branchiopoda Diplostraca Daphniidae Daphnia magna Water flea 630.1788 277.61 33.1662 91.2
Arthropoda Branchiopoda Diplostraca Daphniidae Simocephalus serrulatus Water flea 676.4614 298.00 27.058456 92.9
Annelida Oligochaeta Haplotaxida Tubificidae Tubifex tubifex Tubificid worm 4000 1762.11 160 98.2
Rotifera Monogononta Ploima Brachionidae Brachionus calyciflorus Rotifer 22500 9911.89 900 100.0
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Helle B. Andersen


From: PETERSON Jenn L [PETERSON.Jenn@deq.state.or.us]
Sent: Tuesday, October 30, 2007 4:01 PM
To: Helle B. Andersen; rcaldwell@nwaquatic.com
Subject: Diazinon


I mentioned during the lab visit that I may have a contact to get some diazinon.  Can you be 
specific about what you need?  Do you need technical grade (I am assuming?), and how much? 
 
I know I can get commercial formulations, but technical grade may be harder.  You may have 
already solved the problem by now as well. 
 
Let me know‐ 
 
Jennifer L. Peterson, PhD 
Environmental Toxicologist 
Oregon Department of Environmental Quality, NW Region Portland Harbor Section 2020 SW 4th 
Ave., Suite 400 Portland, Oregon  97201 
Phone:  (503) 229‐6770 
Fax:  (503) 229‐6899 
peterson.jennifer@deq.state.or.us 
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John Toll


From: Blischke.Eric@epamail.epa.gov
Sent: Wednesday, October 31, 2007 1:37 PM
To: John Toll; Humphrey.Chip@epamail.epa.gov; Shephard.Burt@epamail.epa.gov
Cc: Gene Revelas; Jim.McKenna@portofportland.com; ricka@bes.ci.portland.or.us; 


rjw@nwnatural.com; Valerie Oster
Subject: Re: NAS audits and visit


John, EPA's visit to the NAS lab during the lamprey ammocoete toxicity testing program did 
not identify any issues.  In general, EPA believes that NAS is doing an excellent job with 
the tests.  We do not have any concerns about the laboratory's ability to successfully 
complete the study. 
 
Eric 
 
 
                                                                         
             "John Toll"                                                 
             <johnt@windwarde                                            
             nv.com>                                                 To  
                                      Eric Blischke/R10/USEPA/US@EPA     
             10/31/2007 01:29                                        cc  
             PM                       "Gene Revelas"                     
                                      <grevelas@integral‐corp.com>,      
                                      "Valerie Oster"                    
                                      <voster@anchorenv.com>,            
                                      <rjw@nwnatural.com>,               
                                      <Jim.McKenna@portofportland.com>,  
                                      <ricka@bes.ci.portland.or.us>      
                                                                Subject  
                                      NAS audits and visit               
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
 
Hi Eric.  I’m writing to check on the outcomes of your two audits of the 
NAS for the lamprey ammocoete toxicity testing program.   To the LWG’s 
knowledge, the audits raised no concerns regarding the testing program. 
Can you confirm that for us?  Also, would you please let us know whether, and if so how your 
team documented the audits?  John 
 
John Toll, Partner 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA  98119‐3958 
(206) 812‐5433 
(206) 913‐3292 (cell) 
www.windwardenv.com 
 







2


The information contained in this e‐mail message is intended only for the personal and 
confidential use of the recipient named above. This message may be an attorney‐client 
communication and as such is privileged and confidential. If the reader of this message is 
not the recipient named above or an agent responsible for delivering it to the intended 
recipient, the reader is hereby notified that this message has been received in error and 
that any review, dissemination, copying or distribution of this message is strictly 
prohibited. If you have received this message in error, please notify the sender immediately, 
and delete this message. 
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Helle B. Andersen


From: Helle B. Andersen
Sent: Thursday, November 01, 2007 12:18 PM
To: Burt Shephard (shephard.burt@epa.gov)
Cc: John Toll; Lisa Saban; 'Valerie Oster'; 'Gene Revelas'; 'McKenna, James (Jim)'; 


'ricka@bes.ci.portland.or.us'; 'Robert Wyatt (rjw@nwnatural.com)'
Subject: Diazinon


Burt, 
As you know we are having difficulties buying diazinon for the lamprey ammocoetes toxicity testing at a reasonable price. 
We have call up several suppliers and for the amount needed (100 g) the cost is around $4-5K. Last we talked about this 
you suggested that may you or other agency members could help us out finding diazinon at a more reasonable price. In 
our search for a supplier we ran across an EPA website and we thought that you could maybe request the diazinon from 
them (http://www.epa.gov/oppbead1/labs/analyticalchem_lab.htm#standards). The laboratory needs 100g reagent or 
analytical grade (>97% if possible) diazinon.  
Thanks a lot for looking into this. 
Helle    
 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
  
Direct Line (206) 577-1287 
Phone (206) 378-1364 
Fax (206) 217-0089 
hellea@windwardenv.com 
  
This communication is made under the framework of the LWG Participation Agreement and in the parties' common interests in meeting LWG member obligations 
under the Administrative Order on Consent and in anticipation of litigation concerning liability for the Portland Harbor Superfund site. This communication is 
intended and believed by the parties to be part of an ongoing and joint effort to develop and maintain a common legal strategy and contains strategies, work 
product and legal advice within the "common interest" extension of the attorney-client privilege and the work product doctrine. This communication may include 
attorney-client communications. With respect to communications by private LWG members to public members, those communications are with the expectation 
that they will be kept confidential by the public entities. The information is intended to be for the use of the individual or entity named above. If you are not the 
intended recipient, please be aware that any disclosure, copying, distribution or use of the contents of this information is prohibited. If you have received this 
electronic transmission in error, please notify us by electronic mail at hellea@windwardenv.com. 
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John Toll


From: John Toll
Sent: Monday, November 19, 2007 12:08 PM
To: Helle B. Andersen; 'Blischke.Eric@epamail.epa.gov'; Burt Shephard 


(shephard.burt@epa.gov)
Cc: Lisa Saban; 'Jessica Pisano'; 'Gene Revelas'; 'Valerie Oster'; 'McKenna, James (Jim)'; 


'ricka@bes.ci.portland.or.us'; 'Robert Wyatt (rjw@nwnatural.com)'
Subject: RE: Lamprey flow-through test with naphthalene


Eric, Burt et al., As we did with lindane, our next steps will include looking at the relative sensitivity of ammocoetes to 
naphthalene (i.e., comparing literature LC50s for other species to the test concentrations used in this test), and 
comparing test concentrations to literature data on naphthalene solubility.  We’ll let you know what we find.  Again as 
for lindane, any data you might have available on naphthalene species sensitivity distributions would of course be 
welcome.  John 
 
John Toll, Partner 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA  98119-3958 
(206) 812-5433 
(206) 913-3292 (cell) 
www.windwardenv.com  
 
The information contained in this e-mail message is intended only for the personal and confidential use of the recipient named above. This message may be an attorney-client communication and as 
such is privileged and confidential. If the reader of this message is not the recipient named above or an agent responsible for delivering it to the intended recipient, the reader is hereby notified that 
this message has been received in error and that any review, dissemination, copying or distribution of this message is strictly prohibited. If you have received this message in error, please notify the 
sender immediately, and delete this message. 
 


From: Helle B. Andersen  
Sent: Monday, November 19, 2007 11:44 AM 
To: Blischke.Eric@epamail.epa.gov; Burt Shephard (shephard.burt@epa.gov) 
Cc: Lisa Saban; John Toll; Jessica Pisano; Gene Revelas; Valerie Oster; 'McKenna, James (Jim)'; 
ricka@bes.ci.portland.or.us; 'Robert Wyatt (rjw@nwnatural.com)' 
Subject: Lamprey flow-through test with naphthalene 
 
Eric and Burt, 
The flow-through test with naphthalene ended yesterday. The test passed the acceptability criterion (<10% mortality in the 
control) but unfortunately only about 50% died in the highest concentration. Right now the lab is summarizing the data and 
I’ll let you know when we know more (estimated concentrations in exposure chambers etc). NAS would like to proceed 
with the lamprey testing right after Thanksgiving so we would have to reach a decision on how to proceed preferable by 
early next week. 
Thanks Helle   
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
  
Direct Line (206) 577-1287 
Phone (206) 378-1364 
Fax (206) 217-0089 
hellea@windwardenv.com 
  
This communication is made under the framework of the LWG Participation Agreement and in the parties' common interests in meeting LWG member obligations 
under the Administrative Order on Consent and in anticipation of litigation concerning liability for the Portland Harbor Superfund site. This communication is 
intended and believed by the parties to be part of an ongoing and joint effort to develop and maintain a common legal strategy and contains strategies, work 
product and legal advice within the "common interest" extension of the attorney-client privilege and the work product doctrine. This communication may include 
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attorney-client communications. With respect to communications by private LWG members to public members, those communications are with the expectation 
that they will be kept confidential by the public entities. The information is intended to be for the use of the individual or entity named above. If you are not the 
intended recipient, please be aware that any disclosure, copying, distribution or use of the contents of this information is prohibited. If you have received this 
electronic transmission in error, please notify us by electronic mail at hellea@windwardenv.com. 
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Helle B. Andersen


From: PETERSON Jenn L [PETERSON.Jenn@deq.state.or.us]
Sent: Wednesday, November 21, 2007 1:31 PM
To: Helle B. Andersen
Subject: Diazinon


Importance: High


Helle-  


I just spoke with James Whitehead of MANA industries regarding the diazinon.  A fresh batch of pure product from Israel 
should be available sometime in mid-December, but for sure by the end of the year.  Because he knows we need it ASAP 
he is checking to see if they have some warehoused in the US - he should know for sure if this is the case by next week. 


I know this is delayed from his previous estimates.  I wanted to let you know in case these timeframes are not workable 
and you would like to explore other options.  Right now he has the lab address and as soon as 100 grams is located it will 
be sent out.  He is also supposed to let me know next week if a US source is located. 


Jennifer L. Peterson, PhD  
Environmental Toxicologist  
Oregon Department of Environmental Quality, NW Region  
Portland Harbor Section  
2020 SW 4th Ave., Suite 400  
Portland, Oregon  97201  
Phone:  (503) 229-6770  
Fax:  (503) 229-6899  
peterson.jennifer@deq.state.or.us  
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Helle B. Andersen


From: Helle B. Andersen
Sent: Wednesday, November 21, 2007 3:44 PM
To: Burt Shephard (shephard.burt@epa.gov)
Cc: Lisa Saban; John Toll; Mike Johns; 'Gene Revelas'; 'Jessica Pisano'; 'Valerie Oster'; 


'McKenna, James (Jim)'; 'ricka@bes.ci.portland.or.us'; 'Robert Wyatt (rjw@nwnatural.com)'
Subject: peliminary  lamprey toxicity data with naphthalene
Attachments: Naphthalene draft survival data.pdf


Burt, 
Attached please find the preliminary lamprey toxicity data for the range-finding and flow-through tests with naphthalene. 
 As you can see the only partial mortality occurred in the highest concentration. We should talk early next week about the 
path forward (whether the lab can continue with pentachlorophenol or they should perform another test with naphthalene).
Have a great Thanksgiving. 
Helle 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
  
Direct Line (206) 577-1287 
Phone (206) 378-1364 
Fax (206) 217-0089 
hellea@windwardenv.com 
  
This communication is made under the framework of the LWG Participation Agreement and in the parties' common interests in meeting LWG member obligations
under the Administrative Order on Consent and in anticipation of litigation concerning liability for the Portland Harbor Superfund site. This communication is 
intended and believed by the parties to be part of an ongoing and joint effort to develop and maintain a common legal strategy and contains strategies, work 
product and legal advice within the "common interest" extension of the attorney-client privilege and the work product doctrine. This communication may include 
attorney-client communications. With respect to communications by private LWG members to public members, those communications are with the expectation 
that they will be kept confidential by the public entities. The information is intended to be for the use of the individual or entity named above. If you are not the 
intended recipient, please be aware that any disclosure, copying, distribution or use of the contents of this information is prohibited. If you have received this 
electronic transmission in error, please notify us by electronic mail at hellea@windwardenv.com. 


 







1


Helle B. Andersen


From: PETERSON Jenn L [PETERSON.Jenn@deq.state.or.us]
Sent: Monday, December 03, 2007 2:12 PM
To: Helle B. Andersen
Subject: Diazinon


Hi Helle-  


I just sent James an e-mail asking if he had more updated information on its arrival.  I will forward it to you as soon as he 
writes me back.  If you find that the timeline is  becoming un-workable and decide to order some, please let me know so I 
can get back with him to cancel the shipment. 


Jennifer L. Peterson, PhD  
Environmental Toxicologist  
Oregon Department of Environmental Quality, NW Region  
Portland Harbor Section  
2020 SW 4th Ave., Suite 400  
Portland, Oregon  97201  
Phone:  (503) 229-6770  
Fax:  (503) 229-6899  
peterson.jennifer@deq.state.or.us  
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Helle B. Andersen


From: Shephard.Burt@epamail.epa.gov
Sent: Monday, December 03, 2007 2:25 PM
To: Helle B. Andersen
Cc: Blischke.Eric@epamail.epa.gov; Humphrey.Chip@epamail.epa.gov; 


Goulet.Joe@epamail.epa.gov; rgensemer@parametrix.com
Subject: Re: Naphthalene testing recommendations


Helle, 
 
After talking with several individuals, I'm recommending that you proceed with the toxicity 
testing on the remaining two chemicals, pentachlorophenol and diazinon, instead of performing 
a repeat of the naphthalene test.  The worst that can come out of the existing naphthalene 
definitive test witll be an LC50 with either no confidence limits or very wide confidence 
limits.  Sufficient information was obtained to provide an indication of the protectiveness 
of water column naphthalene TRVs to Pacific lamprey, the primary objective of the study. 
In my opinion, it is more important to obtain toxicity data for the remaining two chemicals 
with the remaining ammocoetes than it is to attempt to refine the existing naphthalene 
results. 
 
Best regards, 
 
Burt Shephard 
Risk Evaluation Unit 
Office of Environmental Assessment (OEA‐095) U.S. Environmental Protection Agency, Region 10 
1200 6th Avenue Seattle, WA  98101 
 
Telephone:  (206) 553‐6359 
Fax:  (206) 553‐0119 
 
e‐mail:  Shephard.Burt@epa.gov 
 
"If your experiment needs statistics to analyze the results, then you ought to have done a 
better experiment" 
               ‐ Ernest Rutherford 
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Helle B. Andersen


From: PETERSON Jenn L [PETERSON.Jenn@deq.state.or.us]
Sent: Monday, December 10, 2007 11:04 AM
To: Helle B. Andersen
Cc: rcaldwell@nwaquatic.com
Subject: FW: Diazinon Sample


Helle- 
  
Here is the message from James regarding the diazinon.  I hope this works for you!  
  
-Jennifer 
  
  
-----Original Message----- 
From: James Whitehead [mailto:jamesw@manainc.com]  
Sent: Monday, December 10, 2007 11:05 AM 
To: PETERSON Jenn L 
Subject: RE: Diazinon Sample 


Hello Jenn,  
 
The tech sample is usually a very viscous material and under some conditions crystals may form in the tech. 
 
I am told the samples are ready to ship from Israel.  I am pushing the shippers so we can make the deadline. 
 
With best regards,  
  
James Whitehead 
Makhteshim Agan of North America 
302 Deer Run North 
Oxford, MS 38655 
662-513-4333 Office 
601-594-2743 Mobile 
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Helle B. Andersen


From: Blischke.Eric@epamail.epa.gov
Sent: Tuesday, December 11, 2007 9:40 AM
To: Helle B. Andersen
Cc: Shephard.Burt@epamail.epa.gov; Goulet.Joe@epamail.epa.gov; John Toll; Lisa Saban
Subject: RE: Lamprey Toxicity Testing Update


Thanks for the update. 
 
Eric 
 
 
                                                                         
             "Helle B.                                                   
             Andersen"                                                   
             <helleb@windward                                        To  
             env.com>                 Eric Blischke/R10/USEPA/US@EPA     
                                                                     cc  
             12/11/2007 09:30         Burt Shephard/R10/USEPA/US@EPA,    
             AM                       Joe Goulet/R10/USEPA/US@EPA,       
                                      "John Toll"                        
                                      <johnt@windwardenv.com>, "Lisa     
                                      Saban" <lisas@windwardenv.com>     
                                                                Subject  
                                      RE: Lamprey Toxicity Testing       
                                      Update                             
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
 
Eric, 
Last Monday Burt recommended that NAS continued testing with pentachlorophenol and diazinon. 
The lab is setting up the pentachlorophenol test either today or tomorrow (depending on how 
comfortable they are with the diluter system and maintaining the concentration). The diazinon 
has not come in yet. I have been e‐mailing Jennifer who arranged for the contact with the 
supplier. Unfortunately the shipment from Israel was delayed but it sounds like it may arrive 
sometime here in December. As a back‐up we have found another source that can ship it out 
tomorrow. The price is about $5,400 for 70g. 
Depending on request for retesting any of the chemicals I'm expecting the testing to be 
completed in January. 
Helle 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Blischke.Eric@epamail.epa.gov 
[mailto:Blischke.Eric@epamail.epa.gov] 
Sent: Tuesday, December 11, 2007 9:05 AM 
To: Helle B. Andersen 
Cc: Shephard.Burt@epamail.epa.gov; Goulet.Joe@epamail.epa.gov 
Subject: Lamprey Toxicity Testing Update 
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Helle, can you provide me with an update of the lamprey toxicity testing?  Did the Diazinon 
come in?  When will the testing be complete? 
I believe Burt provided you guidance on the naphthalene testing.  Are there any outstanding 
questions regarding the naphthalene. 
 
Thanks, Eric 
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Helle B. Andersen


From: PETERSON Jenn L [PETERSON.Jenn@deq.state.or.us]
Sent: Tuesday, December 11, 2007 4:30 PM
To: Helle B. Andersen
Subject: FW: Diazinon Sample


Helle- 
  
Here is an update from James.  If you don't think this timeframe work I would go ahead and order it. 
  
-Jennifer  
  
  
 -----Original Message----- 
From: James Whitehead [mailto:james.whitehead1@worldnet.att.net]  
Sent: Tuesday, December 11, 2007 3:29 PM 
To: PETERSON Jenn L 
Subject: RE: Diazinon Sample 


Hello Jenn,  
 
I have no further update but the sample should be here by late December.  The exact timing will depend on how fast EPA 
and Customs clear the sample into the US. 
 
With best regards,  
  
James Whitehead 
Makhteshim Agan of North America 
302 Deer Run North 
Oxford, MS 38655 
662-513-4333 Office 
601-594-2743 Mobile 


From: PETERSON Jenn L [mailto:PETERSON.Jenn@deq.state.or.us]  
Sent: Tuesday, December 11, 2007 7:20 PM 
To: James Whitehead 
Subject: RE: Diazinon Sample 
 
Hi James, 
  
Could you let me know an estimated arrival date based on what you know now (estimated ship date from Israel)?  Thanks 
- I will pass the info on to the lab. 
  
Jennifer L. Peterson, PhD  
Environmental Toxicologist  
Oregon Department of Environmental Quality, NW Region  
Portland Harbor Section  
2020 SW 4th Ave., Suite 400  
Portland, Oregon  97201  
Phone:  (503) 229-6770  
Fax:  (503) 229-6899  
peterson.jennifer@deq.state.or.us  
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Helle B. Andersen


From: PETERSON Jenn L [PETERSON.Jenn@deq.state.or.us]
Sent: Thursday, January 10, 2008 9:25 AM
To: Helle B. Andersen; rcaldwell@nwaquatic.com
Subject: Diazinon


Hi Helle- 
  
With the craziness of December, I must not have told James we didn't need the diazinon after you decided to order it.  
Since it is supposed to be delivered today, I don't think I can stop it, but I am sure we can arrange to have it sent back if 
necessary. 
  
-Jennifer 
  
-----Original Message----- 
From: James Whitehead [mailto:jamesw@manainc.com]  
Sent: Wednesday, January 09, 2008 3:45 PM 
To: PETERSON Jenn L 
Subject: FW: FedEx Shipment Notification 


Hello Jennifer,  
 
Just a note ot let you know that the Diazinon tech sample finally cleared Customs and EPA and has been 
shipped to Northwestern Aquatic Sciences for delivery on Thursday.  
 
With best regards,  
  
James Whitehead 
Makhteshim Agan of North America 
302 Deer Run North 
Oxford, MS 38655 
662-513-4333 Office 
601-594-2743 Mobile 


From: TrackingUpdates@fedex.com [mailto:TrackingUpdates@fedex.com]  
Sent: Wednesday, January 09, 2008 2:32 PM 
To: James Whitehead 
Subject: FedEx Shipment Notification 
 


________________________________________________________________________________ 


This tracking update has been requested by: 


Company Name: Donna Landis / LABSERVICES 


Name: Shipped for Makhteshim Agan NA 


E-mail: donna@labservices.com 


  


Message: Shipped for Makhteshim-Agan N.A.,Diazinon Tech (100gr)


________________________________________________________________________________ 
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Shipped for Makhteshim Agan NA of Donna Landis / LABSERVICES sent Dick Caldwell of Northwestern 
Aquatic Sciences 1 FedEx Standard Overnight package(s). 


This shipment is scheduled to be sent on 01/09/2008. 


Reference information includes: 


Reference: Product 045 
 
Tracking number: 792628166999 


  
To track the latest status of your shipment, click on the tracking number above, 
or visit us at fedex.com. 
To learn more about FedEx Express, please visit our website at fedex.com. 
This tracking update has been sent to you by FedEx on the behalf of the 
Requestor noted above. FedEx does not validate the authenticity of the 
requestor and does not validate, guarantee or warrant the authenticity of the 
request, the requestor's message, or the accuracy of this tracking update. For 
tracking results and fedex.com's terms of use, go to fedex.com. 


Thank you for your business. 
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Helle B. Andersen


From: Shephard.Burt@epamail.epa.gov
Sent: Thursday, January 24, 2008 12:27 PM
To: Helle B. Andersen
Subject: Re: Update on the lamprey toxicity testing


Helle, 
 
Thanks for the update, but the electrons got scrambled somewhere between Windward and EPA, I 
can't read your tables of results.  Do you have them in a Word or Excel file that you can 
attach to an e‐mail?  Regarding LC50 calculations, an acceptable presentation of results is 
LC50 > value, which is occasionally done in the datasets used by EPA to derive ambient water 
quality criteria.  Might be a way to back out an LC50 for the test where your only partial 
mortality is the 50% level. 
 
Best regards, 
 
Burt Shephard 
Risk Evaluation Unit 
Office of Environmental Assessment (OEA‐095) U.S. Environmental Protection Agency, Region 10 
1200 6th Avenue Seattle, WA  98101 
 
Telephone:  (206) 553‐6359 
Fax:  (206) 553‐0119 
 
e‐mail:  Shephard.Burt@epa.gov 
 
"If your experiment needs statistics to analyze the results, then you ought to have done a 
better experiment" 
               ‐ Ernest Rutherford 
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John Toll


From: John Toll
Sent: Friday, February 08, 2008 1:45 PM
To: Blischke.Eric@epamail.epa.gov; Jim.McKenna@portofportland.com; rjw@nwnatural.com; 


ricka@bes.ci.portland.or.us
Cc: Humphrey.Chip@epamail.epa.gov; Shephard.Burt@epamail.epa.gov; 


Goulet.Joe@epamail.epa.gov; Helle B. Andersen; Lisa Saban; Mike Johns
Subject: RE: Lamprey Toxicity Testing


Thanks Eric; we'll notify NAS.  John 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Blischke.Eric@epamail.epa.gov [mailto:Blischke.Eric@epamail.epa.gov]  
Sent: Friday, February 08, 2008 1:39 PM 
To: Jim.McKenna@portofportland.com; rjw@nwnatural.com; ricka@bes.ci.portland.or.us 
Cc: Humphrey.Chip@epamail.epa.gov; John Toll; Shephard.Burt@epamail.epa.gov; 
Goulet.Joe@epamail.epa.gov 
Subject: Lamprey Toxicity Testing 
 
 
All, just to confirm a phone conversation I had with John Toll, EPA has 
determined that the lamprey water toxicity testing is complete.  The lab 
may break down the diluters and associated lab equipment. 
 
We have not yet reached a decision on whether to perform the lamprey 
ammocoete tissue chemical analysis.  As everyone should recall, this 
issue was tabled last fall in an interest in getting the toxicity 
testing started.  We are reconsidering our position regarding the tissue 
testing in light of the preliminary toxicity testing results. 
 
If you have any questions about this, please let me know. 
 
Thanks, Eric 
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Helle B. Andersen


From: Blischke.Eric@epamail.epa.gov
Sent: Monday, March 10, 2008 6:00 PM
To: Helle B. Andersen
Cc: Gene Revelas; John Toll; Lisa Saban; McKenna, James (Jim); ricka@bes.ci.portland.or.us; 


rjw@nwnatural.com; Valerie Oster; Shephard.Burt@epamail.epa.gov; 
Humphrey.Chip@epamail.epa.gov


Subject: Re: Analysis of lamprey tissue samples


Helle, sorry to have taken so long to get back to you. 
 
We discussed this at last Wednesday's TCT meeting.  As you are aware, the purpose of the 
water toxicity testing was to determine the relative sensitivity of the lamprey ammocoetes to 
a range of contaminants based on mode of toxic action.  The testing that was performed was 
generally successful in developing LC50s which may be used to evaluate the range of 
sensitivity of lamprey ammocoetes based on exposure to water column contaminants.  However, 
this information will not provide us with an estimate of the relative sensitivity as measured 
through body burden. 
Currently, we have lamprey ammocoete tissue data collected from the Portland Harbor site.  
Although the number of lamprey ammocoete tissue samples collected was limited, a comparison 
of lamprey tissue body burdens to tissue‐residue toxicity reference values (TRVs) may be used 
to evaluate risks to lamprey ammocoetes.  Measuring tissue body burdens from the water 
toxicity testing will provide us with an estimate of the relative sensitivity of the lamprey 
ammocoetes based on another line of evidence ‐ tissue‐residue TRVs.  Generally, there is good 
TRV information for most of the chemicals tested (i.e., lindane, copper, pentachlorophenol 
and diazinon).  Secondarily, analysis of tissues from the toxicity tests will document 
contaminant exposure of the ammocoetes during the tests, a concern that has been raised by 
some on the government team. 
 
Because the relative sensitivity of organisms exposed to chemicals as measured based on water 
exposures vs. body burden can vary, EPA is requesting chemical analysis of the lamprey 
ammocoetes for the water toxicity test chemicals.  Organisms exposed to lindane should be 
analyzed to lindane; organisms exposed to copper should be analyzed for copper; etc.  If 
sufficient numbers of ammocoetes are available, EPA requests separate analysis of the dead 
ammocoetes during each 24 hour observation period, as well as analysis of the remaining live 
ammocoetes at the end of the 96‐hour exposure period.  Ammocoetes from multiple replicates 
within a toxicity test may be pooled if needed to obtain sufficient tissue mass for analysis. 
This request assumes that the ammocoetes were stored in such a manner that permits this type 
of tissue analysis.  EPA believes that this information will allow us to better evaluate the 
risks to lamprey ammocoetes as measured by whole body lamprey ammocoete tissue analysis 
collected from the Portland Harbor site. 
 
Please let me know if you have any questions. 
 
Thanks, Eric 
 
 
 
                                                                         
             "Helle B.                                                   
             Andersen"                                                   
             <helleb@windward                                        To  
             env.com>                 Eric Blischke/R10/USEPA/US@EPA     
                                                                     cc  
             02/25/2008 10:53         "John Toll"                        
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             AM                       <johnt@windwardenv.com>, "Gene     
                                      Revelas"                           
                                      <grevelas@integral‐corp.com>,      
                                      "Valerie Oster"                    
                                      <voster@anchorenv.com>, "Lisa      
                                      Saban" <lisas@windwardenv.com>,    
                                      "McKenna, James \(Jim\)"           
                                      <mckenj@portptld.com>,             
                                      <ricka@bes.ci.portland.or.us>,     
                                      <rjw@nwnatural.com>                
                                                                Subject  
                                      Analysis of lamprey tissue         
                                      samples                            
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
 
 
 
 
Eric, 
Last you spoke with WW regarding the analysis of the lamprey tissue samples you were going to 
ask your tech group whether they still requested this data. Did you reach any conclusion? To 
be able to meet the June 1 lockdown analysis of these samples should be initiated 
immediately. 
Thanks Helle 
 
Helle B. Andersen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
 
Direct Line (206) 577‐1287 
Phone (206) 378‐1364 
Fax (206) 217‐0089 
hellea@windwardenv.com 
 
This communication is made under the framework of the LWG Participation Agreement and in the 
parties' common interests in meeting LWG member obligations under the Administrative Order on 
Consent and in anticipation of litigation concerning liability for the Portland Harbor 
Superfund site. This communication is intended and believed by the parties to be part of an 
ongoing and joint effort to develop and maintain a common legal strategy and contains 
strategies, work product and legal advice within the "common interest" extension of the 
attorney‐client privilege and the work product doctrine. This communication may include 
attorney‐client communications. With respect to communications by private LWG members to 
public members, those communications are with the expectation that they will be kept 
confidential by the public entities. The information is intended to be for the use of the 
individual or entity named above. If you are not the intended recipient, please be aware that 
any disclosure, copying, distribution or use of the contents of this information is 
prohibited. 
If you have received this electronic transmission in error, please notify us by electronic 
mail at hellea@windwardenv.com. 
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NORTHWESTERN AQUATIC SCIENCES-


TOXICITY TEST REPORT


TEST IDENTIFICATION
Test  No. :  686-38
Title: Lamprey (Lampetra sp.) definitive 96-hr flow-through acute toxicity test of copper.
Protocol No.: NAS-686-Lamprey FT acute, September 12,2007


STUDY MANAGEMENT
Studlr Sponsor: Windward Environmental, 200 West Mercer Street, Suite 401 , Seattle, WA 98 I 19.
Sponsor's Study Monitor: Ms. Helle Andersen.
Testing Laboratorv: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365.
Test Location: Newport Laboratory.
Laboratory's Studv Personnel: G. A. Buhler, B.S., Proj. Manager; R. S. Caldwell, Ph.D., Study Director; L.K.
Nemeth, B.A., M.B.A., QA Ofhcer; G.J. Irissarri, B.S., Aq. Toxicol.; L.P. Sandoval, B.S., Tech.
Study Schedule:
Test Beginning: 9-14-07 , I 320 hrs.
Test Ending: 9-18-07, 1330 hrs.
Disposition of Study Records: Al1 specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
91365.
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices
(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR
Part792).
Statement of Oualit-y Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection ofthe raw data.


TEST MATERIAL
Description: Copper prepared from CuSOa.5H2O (Argent Chemical Laboratories, Inc., Redmond, WA, Lot No.
01 e5).
Preparation of Working Stock Solution and Test Concentrations: Test solutions were prepared for continuous
supply to the test aquaria using a Benoit constant flow diluter (Benoit et al., 1982). The diluter was set up to
deliver a 0.5 dilution series with a flow rate of approximately 80 mVmin per toxicant concentration. The diluter
design was such that 160 mVmin of the toxicant solution at the highest test concentration (nominal 0.2 mg/L as
copper) was required to be continuously delivered to the toxicant supply chamber of the diluter. To accomplish
this, a large mixing reservoir, approximately 54L capacity, of nominal 0.2 mglL copper solution in dilution
water was maintained at test temperature. This was done by metering, at arate of 1.0 ml/min, a constant supply
of a 32 mg/L working copper stock solution into the large toxicant reservoir with vigorous mixing, while also
replacing, under float valve control, dilution water to replace delivery of the nominal 0.2 mglL copper solution
to the diluter . The 32 mg/L working copper stock solution was prepared daily by dilution of a 1,000 mg/L
concentrated copper stock solution with dilution water.


DILUTION WATER
Source: City of Newport municipal tap water, treated as below, was supplied continuously to the toxicant
diluter throughout the study.
Pretreatment: The water was dechlorinated by carbon filtration, particle filtered to I pm, and adjusted to a
target water hardness of 25-30 mg/L as CaCO3. Hardness adjustment was accomplished by passage of a
portion of the dilution water through deionization cartridges.


TEST ORGANISMS
Species: Lamprey \Lanpelra sp.)
Aee/Size: Ammocoetes; target size range, 4-6 cm]' actual size of 10 ammocoete subsample,4.9 + 0.7 cm.


Source: Ammocoetes were field collected in approximately equal numbers from the Trask, Nestucca, Siletz,


and Alsea Rivers, Oregon. Field collection was by electoshocking and only 4-6 cm size anmocoetes were


retained. Personnel of Windward Environmental performed the ammocoete collections.
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NORTHWESTERN AQUATIC SCIENCES


Acclimation: Upon receipt, animals were removed from the collection site sediment and placed in lO-gallon
aquaria supplied under flow-through conditions with dilution water. Water supply was sufficient (30-50
rnl/min) to accomplish two volume changes of water per day. Approximately 50 lamprey were placed in each
tank. Tanks contained an approximate 8 cm deep layer of sediment (Sandtastic Play Sand, Waupaca Materials)
covered with approximately 26L of test water and were supplied with aeration. Normal behavior for the
lamprey ammocoetes was to immediately bury in sediment and remain there. Any that did not immediately
bury were discarded as potentially damaged. Ammocoetes were not fed during acclimation. Water quality
conditions during the two weeks priorto testing (8-3 l-07 to9-14-07) were: temperature, 16.8 + 0.3'C;
dissolved oxygen, 8.8 I 0.5 mg/L; pH, 7.5 + 0.4; specific conductance, 169 1:24 pmhos/cm; hardness, 43 X 13
mg/L as CaCO3; and alkalinity, 31 + 3 mgll- as CaCO3.


TEST PROCEDURES AND CONDITIONS
Test Chambers: The test chambers were two-gallon glass aquaria capable of holding 5.8 L of test solution.
Test chamber placement in the test area was random.
Test Concentrations: The nominal test concentrations were 0.20, 0. 10, 0.05, 0.025, 0.0125, and 0 mg/L
(control) copper.
Replicates/Treatment: 4
Organisms/Treatment: 40
Loading: 0.38 g/L
Aeration: None.
Feeding: None.
Water Volume Changes: The diluter supplied approximately 80 mVmin of test solution, or 1 15 Llday, at each
test concentration. At this rate of flow, test solution supply to each replicate aquarium was 5.0 volumes per
day.
Effects Criteria: The effect criterion used in the lamprey ammocoete acute toxicity test was mortality, defined
as a lack of visible respiratory movement and absence of response to tactile stimulation. In addition to mortality,
qualitative observations of sublethal responses were recorded when observed.
Tareet Water Qualitv Conditions: Water quality measurements were taken daily as specified in the protocol
(Physical and Chemical Data, Items I and2). The target water quality conditions were as follows:
Temperature, 17 + l"C; dissolved oxygen, 24.0 mg/L; hardness, 25-30 mglL as CaCO3. Actual test conditions
are reported in the Test Results section.
Photoperiod: The photoperiod was total darkness except for approximately 2-3 hours per day for observations
and test exposure system maintenance. Light intensity at the aquarium level was I 5. 1 foot-candles.


DATA ANALYSIS METHODS
The 96-hr proportion survival was calculated for each treafment replicate from the raw survival data and the
measured copper concentrations for each treatment level. The LC50 (survival) was calculated by the Trimmed
Spearman-Karber method. An arcsine square root (angular) transformation was performed on the data prior to
statistical analysis. The NOEC and LOEC were calculated according to U.S. Environmental Protection Agency
(2002) methods. In this procedure, the NOEC and LOEC values were computed using either Dunnett's test, T-
test with Bonferroni's adjustment, Steel's Many-One Rank Test, or Wilcoxon Rank Sum Test with Bonferroni
Adjustment. The appropriate test was selected after evaluating the data for normality and homogeneity of
variance. The statistical software employed for these calculations was ToxCalc, v.5.0.23N, Tidepool Scientific
Software.


TOXICANT AND OTHER CHEMISTRY ANALYSES
Test solutions were sampled once daily for copper from each test concentration by pooling samples from each
of the four test replicate aquaria. Subsamples were pooled into new disposable plastic beakers from which the
pooled sample was transferred to the analytical laboratory supplied sample bottles containing acid preservative
and shipped under chain-of-custody procedures to the analytical chemistry laboratory (Columbia Analytical
Services) at Kelso, WA. Both filtered and unfiltered samples were prepared for shipping. Samples were kept
refrigerated at <4"C. Sample volumes were 100 ml. Filtration consisted of collecting fwo 50 ml aliquots of
pooled sample in a B-D Lot No. 1179829 disposable 60-m1 plastic Luer-Loc syringe. The sample was then
expelled through a PALL 0.45pm ion chromatography Acrodisc filter directly into the sample bottle.
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Additional samples were taken of the dilution water on day 0 of the test for analysis of particulate matter, TOC,
and ammonia-N, and from the control and highest test concentration treatments after 96-hr for measurement of
ammonia-N. These samples also were shipped to Columbia Analyical Services for analysis.


PROTOCOL DEVIATIONS
l. The protocol specified "constant dark, except during monitoring activities", and also that light intensity


should be 50-75 ft-c. when light was on. These specifications were judged to be contradictory and led to
the following action. Based on best professional judgment of the investigators, we reduced the light
intensity from that given in the protocol in order to minimize fright behavior responses of the ammocoetes
during the short period of lighting associated with daily observations.


2. The protocol states: "At the end of the test, all surviving control ammocoetes are weighed and measured for
length by replicate." Through a laboratory error, a subsample of 10 ammocoetes were weighed and
measured at the beginning of the test instead. This is a minor deviation and is without consequence for
interpretation of the study results.


TEST RESULTS
Water quality conditions measured in test aquaria during the 96-hr toxicity test are summarized in Table 1. The
temperature specification was met during the study. Dissolved oxygen remained near safliration throughout the
test. The pH ranged from 7.0 - 8.5. Hardness also was in the specified range of 25-30 mg/L as CaCO3.


The concentrations of dissolved copper measured during the toxicity test are summarized in Table 2. Mean
measured concentrations in the test ranged from 0.013 t 0.001 mglL atthe lowest level to 0.164 x 0.036 mg/L at
the highest exposure level. Generally, the dilution series was in good agreement with nominal concentrations.


A summary of the 96-hr ammocoetes survival results is shown in Table 3. In this study, the 96-hr control
survival (100%) met the test acceptability criteria of 290o/o. Therefore, the test meets the protocol criterion of a
valid test. Additionally, 100% mortality occurred in the two highest, and0%o mortality was observed in the two
lowest, test concentrations. Parlial mortality was observed in the middle (0.0a3 mg/L) test concentration.


The toxicity of dissolved copper to lamprey (Lampetra sp.) ammocoetes as the 96-hr LC50 was 0.046 mglL
(95% conhdence limits, 0.042 * 0.051 mg/L). The NOEC and LOEC concentrations were 0.023 and 0.043
mg/L copper, respectively.


LITERATURE CITED
Benoit, D., V. Mattson, and D. Olson. 1982. A continuous-flow mini-diluter system for toxicitv testins. Water
Ptes. I6:451-464.


EPA. 2002. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and
Marine Organisms. Fifth edition. EPA-821-R-02-012. Office of Water, U.S. Environmental Protection Agency,
Washington, DC.
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Table 1. Measured water quality conditions during the 96-hr acute toxicity tert of *ppe. to
lamprev ammocoetes.


Parameter Mean + S.D. N Range
Temperature (oC) 16.9 ! 0.2 30 16.6 - 17.4
Dissolved oxygen (mg/L) 8.6  t  0 .5 30 7 . 6 - 9 . 6
pH 7.8 !  0.4 30 7.0  -  8 .5
Specifi c conductance ( umhos/cm) t 0 2  t 7 l 0 9 0 -  1 1 0
Hardness (mg/L as CaCO3) 2 7  ! l l 0 2 s - 2 8
Alkalinity (mg/L as CaCO3) 1 8 1 4 t 0 t 2 - 2 4


Table 2. Measured concentrations of dissolved copper during the 96-hr acute toxicify test of
copper to lamprey ammocoetes. Measurements performed by Columbia Analytical Services


Nominal (mg/L) Measured (mg/L)


Mean + S.D. N Range
0.2 0 .164 t  0 .036 5 0.120 -  0 .201
0 . 1 0.088 r 0.009 5 0.077 - 0.099
0.05 0.043 t 0.003 5 0.038 - 0.046
0.025 0.023 r 0.001 5 0.022 - 0.024


0.0125 0.013 r  0 .001 0.012 -  0 .014
0 0.001 I  0 .001 5 0.000 - 0.002
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Table 3. Survival of lamprey ammocoetes, Lampetra sp. exposed for 96 hours to dissolved copper.
Dissolved


Copper (mg/L)
Ammocoetes Ammocoetes Percent Mean%o


Replicate exposed Surviving Survival Survival


0.t64


0.088


0.043


0.023


0 . 0 1 3


0.001
(Control)


A
B
C
D


A
B
U
D


A
B
L,


D


l 0
l 0
1 0
l 0


l 0
1 0
l 0
l 0


l 0
1 0
1 0
1 0


1 0
1 0
l 0
1 0


l 0
1 0
1 0
l 0


1 0
l 0
l 0
t 0


0
0
0
0


4
8
7
4


l 0
1 0
1 0
l 0


1 0
1 0
1 0
1 0


1 0
1 0
1 0
l 0


0.0


0
0
0
0


0.0
0 .0
0 .0
0.0


0 .0
0 .0
0 .0
0 .0


40.0
80.0
70.0
40.0


100.0
100.0
100.0
100.0


100.0
100.0
100.0
100.0


100.0
100.0
100.0
100.0


57 .s


r00.0


100.0


100.0


0 .0


A
B
C
D


A
B
C
D


A
B
L


D


* Mean significantly (p-0.05) different from the control.
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STUDY PROTOCOL


NAS-686-Lamprey FT acute
September 12,2007


LAMPREY (LAMPETRA sp.)
FLOW THROUCH ACLITE TOXICITY TEST


INTRODUCTION


P u r p o s e o f S t u d y :  T h e p u r p o s e o f t h i s s t u d y i s t o d e t e r r n i n e t h e a c u t e t o x i c i t y o f s i x c h e m i c a l s , r e p r e s e n t i n g a
range of toxic modes of act ion, to lantprey (Lampetra sp.) amntocoetes. The study wil l  be performed using
methods based on the rnethods for measuring acute toxicity with other f ish species as described in U.S.
Env i ronnrenta l  Pro tec t ion  Agency  (2002)  and Amer ican Soc ie ty  fo rTes t ing  and Mater ia ls  (ASTM) (1996)
gu idance.


SummaryofMethod:  Indef in i t i ve tes ts ,  lampreyammocoetesareexposec l fo rg6hours to f i veconcent ra t lons
of test nraterial and a di lut ion water control.  The test concentrat ions are arranged in a logarithmic series based
on the results of range f inding tests. Four repl icates, each with l0 organisms, are employed at each test
concentrat ion, i f  there are suff icient numbers of ammocoetes. Flow-through exposures are employed. Test
chambers are glass aquaria less than or equal to two gal lons in volunre. Mortal i ty is the effect cr i ter ion. The
data  ana lys is  cons is ts  o f  ca lcu la t ing  means and s tandard  dev ia t ions  fo r  surv iva l .  An  LC50 w i th  95%
confidence intervals may be calculated along with the NOEC ancl LOEC concentrat ions.


STUDY MANAGEMENT


Sponsor 's  Name and Address :
Windward  Env i ronmenta l  LLC
200 West Mercer Street. Suite 40 I
S e a t t l e .  W A  9 8 1 1 9


Sponsor 's  S tud_y  Mon i to r :
Ms.  He l le  Andersen


Nanre of Testinq Laborator-v:
Nor thwestern  Aquat ic  Sc iences
3 8 1 4  Y a q u i n a  B a y  R o a d
P . O .  B o x  1 4 3 7
Newpor t .  OR 97 i65


Test Location: Newport,  OR.


Laboratorly 's Key Personnel to be Assiened to the Study:
Labora tory  D i rec tor :  R ichard  S.  Ca ldwe l l ,  Ph .D.
Pro.ject Manager/Study Director: Gary A. Buhler, B.S.


QA Of f i cer /Tox ico logy  Program Mgr :  L inda K.  Nemeth ,  8 .A . ,  M B.A.
Aquat ic  1 -ox ico log is t :  Gera ld  J .  I r i ssar r i .  B .S .


Proposed Studl r  Schedule:  Ju ly  2007 through September 2007.


Good Laboratory Practices: The test is conducted following the principles of Good Laboratory Practices (CLP) as
defined in the EPA/TSCA Good Laboratorl Practice regulations revised August 17, 1989 (40 CFR Part792).
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TEST MATERIAL


PROTOCOL NO. NAS-686-Lamprey FT acute
September 12,2007


Descr ip t ion :  Chemica ls  to  be  tes ted  inc lude an i l ine ,  copper ,  pentach lo ropheno l ,  I indane,  d iaz inon and
naphtha lene.


Preparation of Workinq Stock Solut ion and Test Concentrat ions: Test rnaterials wil l  be adrninistered using a
cons tan t - f low d i lu te r  based on  the  des ign  o f  Beno i t  e t  a l .  (1982) .  S tock  so lu t ions  o f  the  spar ing ly  so lub le
organ ic  cornpounds.  e .g .  naphtha lene,  pentach lo ropheno l ,  l i ndane,  d iaz inon,  w i l l  be  prepared cont inuous ly  by
recirculat ion of di lut ion water/toxicant stock solut ion through a column of toxicant coated glass beads (Veith
and Comstock,1975). This is a conceptual approach in which the specif ic column, f low rates, glass bead
sizes, etc. need to be developed empir ical ly, with analyt ical feedback, for each study considering such
variables as chemical solubi l i ty, test temperature, desired highest test concentrat ion, stock toxicant
consumption rate, etc. Given the above, some modif icat ions are anticipated as the studies progress. Init ial
systern characterist ics are as fol lows: I  )  the toxicant mixing tank wil l  have a 60- l i ter capacity; 2) a 20 x 280-
c r r  g lass  co lunrn  w i l l  be  en tp loyed (10  x  200-c rn  and 40  x  560-c rn  co lun t r rs  a re  a lso  ava i lab le ) ;  3 )  the  co lumn
pack ing  w i l l  employ  5- rnm g lass  beads coated  w i th  the  tes t  cor r lpound;4)  par l i cu la tes  w i l l  be  f i l te red  ou t
th rough g lass  woo l ;  5 )  f low th rough co lunrn  w i l l  be  cont ro l led  by  a  var iab le -speed per is ta l t i c  pump or  by
in tenx i t ten t  purnp ing ;  and 6)  tub ing  r .v i l l  be  g lass  and s i l i cone rubber .  GC/MS ana lys is  o f  tox icant  in  the
toxicant rnixing tank wil l  be used to optinrize the systern for each chentical noted above prior to test
init iat ion.The contents of the stock toxicant reservoir wi l l  be constantlv replenished with fresh di lut ion water
as  tox icant  so lu t ion  is  supp l ied  to  the  d i lu te r .  The an i l ine  s tock  so lu t ion  w i l l  be  prepared s imi la r ly ,  bu t  by
vo lumet r ic  add i t ion  o f  an i l ine ,  us ing  a  r re te r ing  pump.  to  the  s tock  tox icant  reservo i r  r r  / le i l  o f  the  Ve i th
co lu rnn .  The copperwork ing  s tock  so lu t ion  w i l l  be  prepared in  the  sarne  appara tus  by  nre ter ing  purnp add i t ion
of a concentrated copper stock solut iolr to the stock toxicant reservoir.  Al l  toxicant working stock solut ions
wi l l  be  prepared and main ta ined under  the  sante  cond i t ions  as  in  the  tes t  exposures  and de l i vered  cont inuous lv
to the toxicant chamber of the di luter at an appropriate rate.


DILUTION WATER


Dilut ion water wi l l  be dechlorinated City of Newporl municipal tap water adjusted to a rvater hardness of 25-30
mg/L as CaCOr.


T E S T  O R G A N I S M S


Species: Lanrprey. l .attrp, '  I  t ' t t  sp.


Source: Ammocoetes wil l  be col lected by Windward staff and del ivered to the laboratory each day of
col lect ion. The amt.uocoetes wil l  be col lected frorn several r ivers includine the Si letz River. which was the site
for Phase I arnrnocoetes,


Ase:  amrnocoetes  ( juven i le  p r io r  to  metamorphos is )


Accl imation and Pretest Observation: Test organisms wil l  be held in the laboratory in order to accl imate to test
ten tpera ture .  LJponrece ip t ,an i t 'na lsareremovedf romthesed iment theyarerece ived inandp laced in  I0 -ga l lon
tanks  under  f low- th rough cond i t ions  ( -35  rnL / rn inu te ,  o r  -  2  vo lume changes per  day ,  w i th  one add i t iona l  da i l y
siphon and replacement of 2/3 volume of each tank). Approximately 50 lamprey are placed in each tank.
Tanks wil l  cotttain at least - l  inches of sediment (Sandtastic Play Sand, Waupaca Materials, or sirni lar rnaterial)
covered rvith approximately 26L of test water and supplied with aeration. The maxinturn temperature variat ion
during holding rvi l l  be + lo C. The arnrnocoetes wil l  be accl imated to the laboratory test condit ions for a
min i rnum o f  5  to  7  days  pr io r  to  tes t  in i t ia t ion .  Th is  min imum number  o f  days  app l ies  on ly  to  the  f i rs t  tox ic i t y
test conducted on each batch of f ield-col lected organisms. For al lother tests, the ammocoetes wil l  be held for a1
least l3 days prior to test ini t iat ion. When a ternperature adjustrnent of more than 3 to 5uC is required, the
transfer from f ield col lect ion water to laboratory di lut ion water wi l l  be gradual. Nornral behavior for larnprey
anlrnocoetes is to irnnrediately br.rry in sedinrent and remain there. Any dead anirnals observed on the sediment
sttrface are removed dai ly. Past experience suggests that mortal i ty is nrinimal during short-terrn holding and
a n y m o f t a l i t y i s l i k e l y d u e t o d a m a g e f r o n l f l e l d c o l l e c t i o n .  I f a n r r r o c o e t e s d o n o t b u r y o r t h e r e i s e x c e s s i v e
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mortal i ty in any tank, animals from that tank wil l  not be used for test ing. Anrmocoetes wil l  not be fed since
they are being held short-ternt.


DESCRIPTION OF TEST SYSTEM


Preparation of Test Concentrat ions: Test materials wil l  be administered using a constant-f low di luter based on
t h e d e s i g n o f B e n o i t e t a l  ( 1 9 8 2 \ .  T h e d i l u t e r w i l l  b e c a l i b r a t e d t o d e l i v e r a 0 . 5 d i l u t i o n s e r i e s .  F l o w r a t e s
wil l  be adjusted to del iver at least f ive test chamber voluures per concentrat ion per day. Di luter f low rates wil l
be measured and documented at the beginning and conclusion of each 96-hour test. This r.vi l l  be done by
measuring individual di luter capi l lary tube f lows. When the f low rates are entered into an Excel 'B spreadsheet,
the actual di lut ions ofthe toxicant stock can be computed. Actual test chentical concentrat ions (organic
chemica ls )  in  the  tox icant  n r ix ing  chamber  ( tox icant  s tock  so lu t ion)  and in  exposure  aquar ia  w i l l  per iod ica l l y  be
measured on a real-t ime basis at NAS to veri fy that nominal concerrtrat ions are being routinely achieved.
Definit ive concentrat ion docurnentation in test aquaria wil l  result from dai ly samples shipped for analysis to
C A S .


Test Charnbers and Environnrental Control:  Test chambers used in the toxicity study are glass aquaria less than
or equal to two gal lons in volunte. The test systenl is housed in a constant-temperature, photoperiod-control led
room. Aeration is not employed. The photoperiod is constant dark except during monitoring activi t ies when
ambient  (50-75  f t -c )  l igh t ing  is  used.


C lean inq :  A l l  labora tory  g lassware ,  inc lud ing  tes t  chambers  and tox icant  d i lu t ion  sys tem,  w i l l  be  c leaned based
on the methods described in U.S. E,rrvironnrental Protection Agency (2002). Init ial  cleaning incorporates the
use o f  a  labora tory  de tergent  fo l lowed by  mul t ip le  tap  water  r inses .  Subsequent ly ,  e i ther  d i lu te  (10%,  V:V)
ac id  (hydroch lo r ic  o r  n i t r i c )  o r  ace tone is  used to  remove nre ta ls  o r  o rgan ic  cor r tanr inants ,  respec t ive ly .  Fur ther
rnult iple tap water r inses are employed after each acid or acetone treatnlent. Sodium hypochlori te bleach rnay
be employed on a l inr i ted basis to ensure that uricroorganisrns that could ntetabol ize organic toxicants, e.g.
naphthalene, are not present. Exhaustive tap water r insing is alrvays employed fol lowing any chenrical cleaning
treatment. A f inal di lut ion water r inse of the exposr.rre apparatLrs wil l  precede init iat ion of each study.


EXPERIMENTAL DESIGN AND TEST PROCEDURES


Experimental Design: The definit ive test involves exposure of lanrprey antntocoetes to f ive test concentrat ions,
us ing  a  0 .5  d i lu t ion  ser ies ,  and a  d i lu t ion  water  cont ro l .  E ,xposures  are  fo r  96  hours .  Each t rea tment  cons is ts  o f
four repl icates, each containing l  0 anrmocoetes, i f there are suff icient nuurbers ofamrnocoetes. I f there are not
enough alnmocoetes for l0 per repl icate, then at least 20 per treatment (5 per repl icate) is the minimum number
preferred. Test chantbers are randomly distr ibuted in the test area. Amrnocoetes are irnpart ial ly distr ibuted to
each aquariurn by adding one or two animals to each tesl repl icate and repeating the process unti l  each contains
l0  o rgan isms.


Effect Criterion: The effect cr i ter ion used in the lamprey ammocoete acute toxicity test is nroftal i ty, defined as
a lack of visible respiratory movenrent and absence of response to tact i le st intulat ion. The rrrortal i ty data wil l  be
u s e d t o c o m p u t e L C 5 0 s f o r e a c h e x p o s u r e p e r i o d .  I n a d d i t i o n t o m o r t a l i t y , q u a l i t a t i v e o b s e r v a t i o n s o f s u b l e t h a l
responses consist ing of errat ic swirnming, hyperventi lat ion. hemorrhaging, and hyper/hypoactivi ty (conipared
to the activi ty of the organisms in the control group) wil l  be recorded i f  observed.


Test Condit ions: The dissolved oxygen concentrat ion in each test container must be > 4.0 rng/L throughout the
test. The test ternperature errrployed is l7 + l 'C. A photoperiod of constarrt darkness is used, except during
moni to r ing  ac t iv i t ies  when i l lunr ina t ion  is  supp l ied  by  day l igh t  f luorescent  lanrps  a t  an  in tens i ty  o f  50-75  f t
cand les .  Load ing  shou ld  no t  exceed 6 . lg /L  a t  l7 'C  accord ing  to  EPA.  ASTM recommends load ing  no t  exceed
lg /L  o f  so lu t ion  pass ing  th rough the  chamber  in  24  hours  o r  l0g /L  o f  so lu t ion  in  the  chanrber  a t  any  t i rne .


Beg inn ing  the  Tes t :  Add ing  the  organ is rns  to  the  equ i l ib ra ted  tes t  cor r ta iners  as  prev ious ly  descr ibed beg ins  the
test.


Feed ing :  None.
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Analys is  of  Test  Concentrat ions:  Dur ing each test ,  santp les wi l l  be
and shipped by overnight  del ivery to Columbia Analyt ica l  Serv ices
procedure wi l l  fo l low the pro jecr  QAPP.


PROTOCOL NO. NA5-686-Lamprey FT acute
September 12.2007


co l lec ted  fo r  chent ica l  ana lys is ,  he ld  a t  4 "C
in  Ke lso ,  WA.  The sarnp l ing  schedu le  and


Test Duration. Type and Frequency of Observations. and Methods: The test duration of the acute toxicity tesr
is 96 hours. The type and frequency of observations to be rnade durine the test are summarized as fol lows:


Tvpe o f  Observa t ion Times of observation
Biological Data
l.  rnortal i ty (each test container) 0 ,24 .  48 .72 .  and  96  h r
2.  sub le tha l  observa t ions  (qua l i ta t i ve) 0 .21 .  48 .72 .  and  96  h r
Phys ica l  and Chemica l  Data
l .  D isso lved oxygen,  pH,  &  tempera ture ,  ( in  one


repl icate ofeach test level and the control)
2 .  Conduct iv i t y ,  hardness  & a lka l in i ty  ( in  one


repl icate of highest concentrat ior.r and control)
3 .  Tox icant  concent ra t ion  sanrp l ing  ( in  one rep l i ca te


ofeach test concentrat ion and the control)
1. Di lut ion water sample fbr part iculate rnatter, TOC


and ammonia
5. Sarnple for arnmonia taken front one repl icate of


control and highest test concentrat ion


0.24,  48,72,  and 96 hr


0 ,24 .  18 ,72 ,  and  96  h r


0. 2.1, 48. 72. and 9(t hr


0 h r


96 hr


During the test, dead organisms are removed every 24 hours and frozen by concentration for possible tissue analysis.
Dissolved oxygen is rrreasured using a polarographic oxygen probe calibrated according to the manufacturer's


reconrmendations. The pH and tentperature are nreasured using a pH probe and a properly calibrated rneter with
sca led iv is ionsof0 . lpHut r i t s .  Conduct iv i t y ismeasuredus ingaca l ib ra tedconduct iv i t ymeter .  Samples fbr
cherrical analysis wil l  be col lected, preserved, and sent to Columbia Analyt ical Services fol lowing thi recommended
procedures of the analytical laboratory.


Test Termination: At the end of the test, all surviving control anrrnocoetes are weighed and measured for length by
replicate. All surviving or dead test organisms rvil l  be frozen by concentration for possible later t issue analysis by
Colurr rb ia Annl l  t ica l  Serv ices.


C r i t e r i a o f T e s t A c c e p t a n c e :  T h e t e s t r e s u l t s a r e a c c e p t a b l e i f s u r v i v a l  i n t h e c o n t r o l s i s a t l e a s t g 0 % .  T h e
tox ic i ty  tes ts  w i l l  be  per fonred  as  a  50%o d i lu t ion  ser ies ,  i t  i s  an t ic ipa ted  tha t  each tes t  w i l l  have a t  leas t  one or
possibly two part ial  moftal i ty concentrat ior.rs. Norninal concentrat iorrs of each toxicity test have be reviewecl
and approved by  EPA (EPA 2007) .  However ,  because o f the  exper in ren ta l  na ture  o f the  s tudy  and the  l im i tec l
supply of arnrnocoetes, the acceptabi l i ty of the toxicity tests wil l  be based only on the>90oh survival in control
g roup.


D A T A  A N A L Y S I S


The percent of l ive antntocoetes is calculated for each treatment repl icate f iorn the raw data and the lreans are
obtained for each treatment level.  An LC-50 (nrortal i ty) is calculated using Probit or Trirnmed
Spearntalr-Karber Inethods. The NOEC and LOEC are calculated for each endpoint according to U.S.
Environnrental Protection Agency (2002) rrethods. In this procedure, the NOEC and LOEC values are
conlputed using either Dunnett 's test, T-test with Bonferroni 's adjr.rstment, Steel 's Many-One Rank Test, or
Wilcoxon Rank Surn Test with Bonferroni Adjustment. The appropriate test is selected after evaluating the
data for nornlal i ty and lronrogetteity of variance. An arcsine-square root transformation is perfonned on the
percentage effect data prior to stat ist ical analysis. The stat ist ical software entployed for these calculat ions is
Toxca lc .  v .5 .0 .23N.  T idepoo l  Sc ien t i f l c  Sof twar -e .


REPORTING
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NORTHWESTERN AQUATIC SCI ENCES PROTOCOL NO. NAS-686-Lamprey FT acute
Seotember 12.2007


The f inal report of the study results mr.rst include al l  of the fol lowing standard information at a rninirnuln:
l .  Name and identi f icat ion of the test:
2. The investigator and laboratory;
l .  Inforr.nation on the toxicants:
4. lnformation on the di lut ion water:
5. Detai led information about the test organisrns;
6 .  Descr ip t ion  o f  the  tes t  sys tem and i t s  ca l ib ra t ion ,  inc lud ing  tes t  chambers  and d i lu t ion  sys ten t ;
7 .  A  descr ip t ion  o f  the  exper in ren ta l  des ign  and o ther  tes t  cond i t ions  inc lud ing  water  qua l i t y ;
8. Definit ion ofthe effect cr i ter ia and any other observations;
9. Responses, i fany, in the control treatnlent;
10 .  TabLr la t ion  and s ta t i s t i ca l  ana lys is  o f  measured responses ;
I  l .  A  descr ip t ion  o f  the  s ta t i s t i ca l  methods  used,
12 .  Any  unusua l  in fo r rna t ion  about  the  tes t  o r  dev ia t ions  f ro rn  p rocedures ;


The f inal study report wi l l  include the study protocol and al l  study raw data as appendices.


STUDY DESIGN ALTERATION


Amendments made to the protocol must be approved by the sponsor and study director and should include a
descript ion ofthe change; the reason for the change; the date the change took effect; and the dated signatures of
the study director and sponsor. Any deviat ions in the protocol must be described and recorded in the study raw
data.


REFERENCED GUIDELINES


ASTM. 1996. Standard guide for conducting acute toxicity tests on test materials with f ishes, rnacroinverlebrates,
and arnphibians. F.729-96. American Society for Testing and Materials. Phi ladelphia, PA.


Beno i t ,  D . ,  V .  Mat tson,  and D.  O lson.  1982.  A  cont inuous- f lo rv  n r in i -d i lu te r  sys tem fo r  tox ic i ty  tes t ing .
Water  Res.  l6 :457-464.


EPA. 2002. Methods for Measuring the Acute Toxicity of Eff luents and Receiving Waters to Freshwater and
Mar ine  Organ isms.  F i f th  ed i t ion .  EPA-821-R-02-0  12 .  Of f i ce  o f  Water ,  U .S.  Env i ronrnenta l  Pro tec t ion
Agency ,  Wash ing ton ,  DC.


EPA. 2007. Letter to Lower Wil lamette Group frorn C. Humphrey and E. Bl ischke dated August 17,2007 regarding
Port land Harbor RI/FS: Lamprey toxicity test f ield sampling plan and QAPP Phase 2 addenda (approval letter).  US
Environmental Protection Agency Region 10, Oregon Operations Offrce, Poft land, OR.


Veith C.D. and V"M. Conrstock. 1975. Apparatus for continuously satr"rrat ing water with hydrophobic organic
chemicals. J Fish Res Board Can 32:l  849- I  85 I .


I 3 .  A P P R O V A L S


Narne Date
for Windwa rd Environmental


fbr Northwestern Aquat ic Sciences
Nanre Date
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey FT acute
September 12.2007


Appendix A
Test Condit ions Summary


l .  Test  soecies: Lumpctra sp.
2- Test  type: Flow-throuuh
i .  Test  durat ion: 96 hr
1. Temperature: l 7  +  l ' c
5.  Dissolved oxygen: > 4.0 nre/L
6 .  L i e h t  q u a l i t v  &  i n t e n s i t v : Ambient laboratory l ieht (50-75 ft-c)
7.  Photooer iod : Constant dark, except during monitorine activi t ies
8.  Test  chambers: glass aquaria less than or equal to two gallons in


volume.
9. Test charrrber volumes per dav: At least 5


0. Replicates per treatment: 4
I  .  Orqanisnrs per repl icate: l 0
2.  Age o f  tes t  o rgan isn ts ammocoete
L  Feed ins  res in te : None
4. Aeration None


15 .  D i l u t i on  wa te r : Dechlorinated City of Newport tap water; hardness
adiusted to 25-30 nts/L as CaCO.


I 6. Test concentrat ions: 5 and a di lut ion water control
17.  Water  qual i ty : Temperature, pH, & dissolved oxygen in one replicate


of  each test  concentrat ion dai ly .  Conduct iv i ty ,
hardness & a lkal in i ty  in  one repl icate of  h ighest
concentlation and control dailv


18.  Specia l  contro ls : None
19.  Endpo in t : Mortal i t l
20 .  Tes t  acceotab i l i t v  c r i te r ia : >90%o control survival


Page 6 of6







APPENDIX II


RAW DATA







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-LampreyrET acute -


LAMPREY SURVIVAL FLow-THRoUGH TEST 
,,J 


{A/\ r '  
,  r /


<  |  i  n , l  r \
Test No. 686-38 Client Windward Investigator s| |


STUDY MANAGEMENT:
Client: Windward E{rvironmen West Mercer Street. Suite 401. Seajtle. WA 98119
Client's Study Monitor: N[!-[Iqllc ]\ndersen
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: 3814 Yaquina Bay Road, Newport, OR 97365
Laboratory's Study Personnel: Jr,1-, r  4 l v t  r Y  J  O T U U J  f  g I ) U l U I g l .  


^ ,  / - V


Project Manager: Saryt\-Buhler ty'? Srudy Director: Riqbard.s.lealdwell r6q


QA Off,rcer: LK-NEmeIh 1.
2 .  ! . "1  " '  t - .


C , . i .  t f - r  1 . ; t r g p 1  C . \ ' l


4 .
Studv Schedule:
Test'Beginning, /- i i/ v7 ,i 


'J 
Z-O Test Ending: cj -t { v-Y I  j 3 . )


TEST MATERIAL:
Description: Copper as CuSOgo5HeO. Areent Lot No. 0195.


DILUTION WATER:


Date of Prenaration/Collection:
Water Quality: Cond. (pmhos/cm) pH


Hardness(mg/LasCaCO:) 'a?.c+ 
i  V Alkal ini ty(mg/LasCaCO.) f f i t t '  j .


Treatments: Hardness adiusted to 25-j0 me/Lyith a Culligan@ water treatment svsteln.


TEST ORGANISMS:
Species: la 4-6 cm
Source: Trai k
Acclimation Data: See pages:


TEST PROCEDURES AND CONDITIONS:
Test Concentrations (nominal): O2-Q-1,QQ.05- !.025. 0.0125 & 0 ms/L
Test Chambers (description): 2/ eallon elass aauaria* Test Volume (ml): 5.80 L
Replicatesitreatment: 4 Organisms/treatment: 40_.!SQtgBlicAlq)_
Test water changes: {lel tbrrewh_
Aera t i ondu r i ng tes t :  noneun lessDOdropsbe low60Tosa tu ra t i on  D t )  t , i . . . ' l  : 1 , r , . - t , : l t
Temperature ('C): _l_Zl_llQ "t


Feeding: Nanq Photoperiod: Darkness except for WO & chemistrv measurements
Test Duration (hr) 96 hOurs Tank Placement: Complete randomization


Randomization Chart:


Diluter


( e.-
7f:l '' ''


I
' i


, i


$


;  : ^ ; ^


la


$.
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TEST SOLUTION PREPARATION: '/
See paee \ for details


NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAs-686-Lamprev FT acute


LAMPREY SURVIVAL FLOW-THROUGH TEST


Test No. 686-38 Client Windward Investigator


Weight of l0 animals at test initiation g - t . / o T  c , 4


weieht (e) Lensth (cm) Comments
I 0 L,-l
2 O ,  l c l u- "f
t
J D . Z  \ 9 - +
4 n, L* , -5-
5 f)- t (-) '-/ -
o t-/ f
1 O ' t , 9 S .
8 0 . \ z - t - Y
9 0 . t  " i 7- )
1 0 o . ' l o " L l


Mean O .  L L 4-dl


S.D. n D q /b. y
(N) l o t o


fooJti"1 0 , , 1 v  t J  x  ) J O, ,JF It-
S .


I
I t--


MISCELLANEOUS NOTES:


Roomlight intensity (tq: I f, I I - / V p7 U\9


Chemistry samples for copper both frltered and unfiltered taken daily. / C r ,^.'( / ' ;,:' l''


Chemistry samples for particulate rnatter, TOC & ammonia in dilution water taken on test day 0.


Chemistry samples for ammonia taken in control & 0.20 A-replicate on test day 4.


( - . r f  / .n - .  
r : ' r * - i .  i . .  


{  , .  ,  4 .  . t . .  
i  " '  , . ' '  


: ' ' ^ ' - r !  i1  "  " ' . i  t ) - '  ; / '+  /  { " ' " ^  z  ' :  ' :  { ' - , ( ; i


{ " t . - - .  
r , L .  


( ,  .  4 ,  i \ , ^ r , , . -  , / n , . r .  . - - ' / ' ,  { . u  , " . /  t i :  D  ^ {  : , .  - ( , . " . ,  , .
I J


e- ! f , t l l , - . 1  . , .  l -  . i . - - - r , r  1 ; , , 1 i . -  l t .  t ' .  ' t  F  
' i ' 4  


l ^ ] -  , - '  t ' '  ,  . ' " J .


c \


/


'  ,  
a - i .  


t ? g / f - : .  
" -  - -


{ ,  .
| r ' . / t .  i ' i ,  r . . -  i u  , l - . J


, t l c  . , / , , i  (  t  . , , , t , . r i ) -


I
j  '  .  )  . ^ , r l r .  , t it /  f  . 1 ,  l  r - 6 , t 1 , , , ; t l  L ' :


l \ ^ . , ' L ' ( : t '  
! ! . ' l ' t '


I a ' ' t r ' , , , . , . ,  1 - { r , ,  1 , i , , ' , t  
' i t ; ' t t ' ' ,  ( " t ' -  


i
Error codes: l


l) Correction ofhandwriting error
2) Written in wrong location; urtry deleted
3) Wrong date deleted; replaced with conect date
4) Error found in measurement; measurement repeated


, ' , , t ' l u " ' l  , . ,  , . r 1  , r l t l ' l ' t "  1 ; ,
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NORTHWESTERN AQUATIC SCIENCES


Test No. 686-38 Client


LAMPREY SURVIVAL FLOW-THROUGH TEST


Windward


WATER QUALITY DATA SHEET


PROTOCOL NO. NAs-686-Lamprev FT acute


Investigator


Filtered,/unfiltered chemistry samples taken ('i /d lat) {-.rt
Particulate matter, TOC, and ammonia samples taken in dilution water (.i ltl. lt i) au t
Hours of lisht: 4 O


DAY 1
Conc.
(mg/L)


Temp.


fc)
pH Cond.


pmhos/cm
DO


(mg/L)


Total
Hardness
(ms/I-)


Total
Alkalinity


(msll -)


Survivors


CommentsB D


0.20 I  t . h 4 t q { d - l / v ,o / o /<) / a
0.  l0 t b,) fl-c { , , lo /0 /a to
0.05 fi-.4 7-a /o /a i 0 I O
0.025 I tt -lt 8-3 I z-- / o


- /0
/0 /o


0.0125 I  h,1 t < *-o rc /o /Q /o
0 t'p I  " t t too 7" Qr Ttto l c j t l? ro t0 / o


Filtered/unfiltered 5 a taken / f1ocheriristry mples (./ l,11 l)
Hours of light: L -O


DA 11o /0i I


Conc.
(mg/L)


Temp.
('c) pH Cond.


pmhos/cm
DO


(mg/L)


Total
Hardness


(mqlLl


Total
Alkalinity


(me.L\


Survivors


CommentsA B C D


0.20 17.( 7 - L :o t " l ,J L6 t ( " l g t c ic\ iL '
AN rrVl'AL: it {'irr:r}P at'>


0 . 1 0 l{r .1 7 , 7 t :6 l r : r o l b tL)
0.05 l lo,1 7.r1 a , b , c t c t c , o
0.02s l b , G 1.t l r .4 i c r c , l o
0.0125 t b -n t..; 8 . t f o I D I D t o


0 t7"L 1.q , o:; ' l c lr5? t * ! o ! o l u J(,
Filtered/unfiltered chemistry samples taken (t /,u la l) ; 


€'|
IH o u r s o f l i g h t :  t c  


,  I


*  ( . r * .<u  - - ' ( ' i ' r '  ' '  - t '  C / (  t l J t t l r t a l  t t - - t l  f ' r < ' 'ol- 7-:; (.' L- , fS^- tf f t-tl 
o I
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAs-686-Lamprev FT acute


LAMPREY SURVIVAL FLOW-THROUGH TEST


Test No. 686-38 Client Windward Investigator


WATER QUALITY DATA SHEET


D A Y 3 t l l r ? l D l L f l 1
Conc.
(mg/L)


Temp.
('c) pH Cond.


pmhos/cm
DO


(mg/L)


Total
Hardness
(ms/L)


Total
Alkalinity


(ms/L)


Survivors


CommentsA B L D


0.20 l 7 a ?,L , O 5 h L T t ? 0Ltc, l ) uy0) | ft01 t LLtr)l f t / /  tvrvlvL.t l .  Arrro,c


0 . 1 0 t74 +/) c l - | bt q0, 1 t to) f(fDr +qo) tl 'rl \ tv-vt vurl z f1
0.05 lo


'h"l q . l /0 1 O / ( ) / i )
0.025 |-t, t 8 ie t ( ) l() /O
0.0125 a.b t r t t It) l i ) l L ) t ( )


0 +-4 ? . b l € < +,.') 1;l 2r / t 1 L lU t o
Filtered/unfiltered chemistry samples taken ( J I t VoV
Hours of lighr: l - 72


DAY 4 t t9
Conc.
(mg/L)


Temp
('c) pH Cond.


pmhos/cm
DO


(mg/L)


Total
Hardness
(ms/L)


Total
Alkalinity


(ms/L)


Survivors
CommentsA B c D


0.20 lT4 ?- l
"7) q .< "/-rb l7-. o otLd) C, Ltn 0t t0)


0 .  l 0 t u i l-7- 0 ( ttt)l tt ( qlt {,t)vt O{TE) i ,
0.05 l u b 2,"4 Li. ' l Liloot nLzaT{91)ff"1( 'n?t/trr-i' 


/ t rl,rn, - . pal<u
0.025 I i'- tr) t q- t 0 /d t L J /afAar"), t"'i/. r.,/".
0.0125 tb. T, t o l J t 0 t '


0 r7 , l *,5 q 0 * . q 7/ t ) t d T C
Filtered/unfi ltered chemistry samples taken h yt ctl
Ammonia samples taken in control and 0.2 mg/L (1 I l t "l> A&
nours OI l lgnt :  L- .


0, /r ' t ' ' ' ** i " ' t " \ i "


/", ,,J ,


rrH
( ' 1 '  " \ 'w '  '


V' i l ' '  f  
'"^ ' ' {  


f


,l/n l ,: l' , (t, .'" :r'n { r ' t


r a ' L -  !  (  ( t )


? , ' l  3  3- t  ( , : , ' )


i . .1  " ;  t  |  
' l  ( ' : " )


i F . t r : :  
" : , . y  ( (  J


4'8x",


/ ; : L , , , ,  .  . \
t . /


f r"t-r''\ ( {
,  ,  I  . r '- i  
l " ; . r  1 ' " '
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NORTHWESTERN AQUNTIC  SCI  ENCES


I -AMPREY S t ]RV IVAL


PROTOCIOL NO. NAS-686-l-ar.nprey' FT acute


FL,OW-TI IROUGTI TI ]S ' I


' Iesr  
No,  686- i8 C l i en t Windward I nvestigator


NOTES ON PREPARATION OF 0.2 MGiL COPPER STOCK


SYSTEM DESICN
1'he objective is to deliver 0.2 nrg/L of copper. prepared frorn reagent grade CLTSOq' 5H2O. to the diluter
krx icant  chanrber  at  a norn inal  constant  rate o{ '160 rn l r ' rn in.  To accornpl ish th is .  a large rn ix ing reselvoi r .
approximately '54[-  capaci t l , ' .  o f  0.2 mg, ' l -  Copper solut ion in  d i lLr t ion watef  is  nra inta ined at  test  temperature.
This is  done bv nreter ing a constant  suppl l 'o1 'concentratec l  copper s toc l< solut ion in to the large tox icant
reservoi r  wi th v igolorrs  mix ing.  rv l r i le  a lso replac ing.  under t loat  va lve contro l .  d i lLr t ion water  to replace
del iven of  the 0.2 rng '1.  copper solut ion to the d i lu ter .  Concentrated copper s tock solut ions wi l l  be main la ined
by dai l i  preparat ion o1 '  l -2 t -  vo lur les of  the stock solut ion.


To replace 160 rn l inr in  of  0.2 r rg/L Cu wi thdrawr. r  f ionr  the tox icant  mix ing reservoi r ,  the concentrated stock
solut ion u ' i l l  be prepared at  a concentrat ion of  32 mg, l l -  and rnetered in to the mix ing reservoi r  at  a rate of  1.0
rn l / r n i n . ' l ' l r econcen t r -a teds toc l<coppe f  so lu t i on l v i l l  bep repa redasneededbyd i l L r t i ono f32 rn l / Lo f  1 .00
nrg/rn l  copper solut ion.


RECORD OF SOLTJTION PREPARATIONS-.
1.0 rrgirnlCu i i" '1' : ' ,1 ?fu"1/u"l tF<


32 nre/ l  .  Cu Conc.  Stock
( j v  " ! / t 7 / ; :  t 1 ' l , s t , , ' -  t L -


( t< qi4f t .)  /( ' : ' \sr-r" ' '  '  L, l
(6r - -  i ; i ' t !1" -  td  ; ' ; - t 'u  -  tL


DILUTER CAPILLARY FLOWS


! o


? u


.l lott 1qlq11n 'rf l


FLOWS TO REPLTCATE AQUAI i lA


D I  LUTER CAL I  BRATIONS ITECOI ID


D i l u te r  Tank
Tr


Di luter  Tank


l lO  I
t"


._ / [,j",.-


l,<n- 4ftalt-t
t"fL. c11n I ,tt


rv /


r,",it. dE'</
Rela t ive  Concent ra t ion  (o  d )


xtrd r ,  . r " ]


3no _ j ,rqo__L_
. - t jo  I  3()s-


; . 9 !
i 3 0  ,
5l;___ __,


I ,-l


D a t e 9 r i  ? ;
Drain #


Tirne lgf>
Sunnlv J 'ank


Qr:, 'lLj


Renl icate


d ?_ -f inre /C : JJ /  - '  l l l i t .  0 (J-<- -
Relat ive Conc.ntrf f i"  (9i l  


-


r 0 0 50 25 1 2 . 5 6 t5 U


A ?,./ o l  J l l ? r  ' J ' " 7 L1-7 a L t c


B Z T I , 3 t o < 1  / n z . r ' ]
C


'-) z-c a , - - ^ ,, (''i i  ( \


t ) ] r , - t ?,.'-l 0 = 4  f i
L ( . J


'r ' r
) t -  s
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Water Qual i ty Computat ion -  Test No. 686-38


Temp DO pH Cond Hard Atk
1
2


4
5
6
7
8
9


1 0
1 1
1 2
I J


1 4
'15


t o
4 - 7


1 B
1 9
20
2 1
22
Z J


24
z 3


26
Z I


28
Z V


30
3 1
32


1 7 . 0
1 7  1
1 7 2
1 6 . 9
1 7  1
1 7  . 4
1 6 . 9
1 6 . 8
t o .  /
1 A  A


t o .  /


1 7 . 0
1 7 0
1 6 . 9
1 6 I
1 6 . 6
t o . Y


1 7 2
1 7 0
1 7 . 0
1 7 . 0
1 7 . 0
l I . l


1 7 . 4
1 7 . 0
1 6 . 8
t o . o


t o . o


1 6 . 8
1 7  . 1


8 . 7
8 . 8
8 . 5
8 . 6
8 . 5
8 .4
8 . 1
8 . 3
a 1


6 . 2


8 . 0
7 . 6
9 4
8 8
o . o


8 .4
B 2
8 .0


o l


9 . 1
8 . 8
8 .6


9 . 5
9 . 3
Y . Z


9 ' 1
8 . 8
B 4


7 . 8
7 . 9
o . z


6 . 2


8 . 2
o . z


7 .8
8 .0
8 . 3
8 . 3
R 6


8 4
L Z


7 . 7
7 . 9
7 A


8 0
7 9
7 . 2
7 . 0
7 .4
7 . 4
7 . 6
L O


7 . 1
7 . 2
7 . 4
7 . 4
t . J


7 . 5


1  '10
'1  10
95


1 0 0
1 0 5
'105


1 0 5
1 0 5
95
V U


28
z6
zo
zo
28
z 6


28
2 8
26
2 5


24
23
4 - 7


1 9
'16


1 8
1 8
2 1
1 2
4 ?


mean
s . d
N
mrn
max


1 6 . 9
0 2
J U


t o . o


1 7 . 4


B 6
0 . 5
J U


7 6


7 B
0 .4
30
7 0
8 5


27
1


1 0
25
z o


,18
A


1 0
t z


24


102
7


1 0
90


1 1 0
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WQ Gomputat ion -  accl imation (8-31-07 to 9-14-07) -  Test No. 686-38


Temp DO pH Cond Hard Atk
30
30
30
30
30
? 6


38
J U


29


34
34
34
34
zo
60
60
55
48


I
a


4
5
6
7
8
I


1 0
1 1
1 2
I J


1 4
1 5
1 6
1 7


1 6 8
1 6 9
1 6 7
16.7
t o . z


1 6  3
1 6 . 8
t o .  Y


1 7 . 0
1 6 7
16.7
1 7 . 4
1 7 . 0
1 7 . 1
1 7  . 1


7 5
7 4
9 1
9 . 2
8 . 8


9 . 0
9 . 1


8 . 8
o . Y


9 .0
9.4
9 .0
o l


t . z


7 1
7 6
7 7
7 . 5
7 . 2


7 0
7 5
7 5
t . z


7 .6
8 .0
8 .0
6 . 2


1 3 5
140
r o u
1 6 0
1 R 6


170
1 8 5
1 5 5
1 6 0
170
1 7 5
235
1 8 5
170


mean
s . d .
N
m l n
max


1 6 . 8
0 3
1 5


t o z


1 7 4


8 . 8
u . o
1 5
/ 4
9 . 4


7 5
0 4
1 5


7 0
8 . 2


1 6 9
24
1 5


1 3 5


3 1


9
29
38


43
1 3


v


26
60
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Acute 96-hr Toxicitv Test-95 Hr Survival


End Date: gl18lo7 13.30 Lab lD: ORNAS-Northwestern Aquati Sample Type: CUSO-Copper sulfate


Sample Date
Comments:


Protocol: NAS-686-Lamprey Ft acute Test Species: LY-Lampetra sp.


1 2 4
D-Control


0 . 0 1 3
0.023
0.043
0.088
0.164


1.0000
1.0000
1.0000
0.4000
0.0000
0.0000


1.0000
'1.0000


1.0000
0.8000
0.0000
0.0000


1.0000
1.0000
1.0000
0.7000
0.0000
0.0000


1.0000
1.0000
1.0000
0.4000
0.0000
0.0000


Transform: Ar@ Rank l-Tailed Number Total
Conc-mg/L Mean N-Mean fvlean Min Max CVTo_. N Sum Critical Resp - Number


1.4120 0.000 4 0 40


0.013 1 .0000 1 .0000 1.4120 1.4120 1 .4120 0.000 4
0.023 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4


.0.043 0.5750 0.5750 0.8669 0.6847 1.1071 24.877 4
0.088 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 4
0 .164 0 .0000 0 .0000 0 .1588 0 .1588 0 .1588 0 .000 4


18.00  10 .00
18.00  10 .00
10.00  10 .00


0 4 0
0 4 0


1 7  4 0
40 40
40 40


Statistic Crit ical Skew KurtAuxil iary Tests
Shapiro-Wi lk 's  Test  ind icates non-normal  d is t r ibut ion (p '=  0.01) 0.70838 0.844 0.31227 2.93727


alitv of variance cannot be confirmed
Hvpothesis Test (1 -tail, NOEC LOEC h


Steel's Manv-One Rank Test 0.023 0.043 0.03145


5.O% 0.0464 0.0413 0.0521
10.0% 0.0465 0.0407 0.0531
20.0% 0


Auto-0.0%


o  n A
o  " ' "


O n 6


o
I 0 . 4


E


1 . 0


0.9


0.8


0.7


n ?


0.2


0 .1


0 .0
0 .01


ToxCalc v5.0.23N


Trimmed Spearman-Karber


Trim Level -l€5d . 997" Cf _ _ . .
0 0%- 0.0463 0.0416 0.05'14


0.0390 0.0561
b463 ,)  0.0416 o.o5'14


e^g"  i i  or  tLJ







Test: AT-Acute 96-hr ToxicitY Test


Species: LY-Lampetra sP.
Samole lD:
Start Date: 9114107 13:20 End Date:  9/18/07 13:30


Test lD: 686-38
Protocol: NAS-686-Lamprey Ft acute


Sample Type: CUSO-Copper sulfate
Lab lD: ORNAS-Northwestern Aquatic Sciences


Pos I D Rep Group Start 24 Hr 48 Hr 7 2 H r 96 Hr Notes


1 1 D-Control 1
,|


2 z D-Control 1C 1 (


J D-Control ,IC 1


4 4 D-Control ' lc ' l t


6 1 0 . 0 1 3 1C 1


o z 0 . 0 1 3 1 1


7 0 . 0 1 3 1 1 (


8 4 0 . 0 1 3 1 1
o 1 0.023 1 1C


1 0 z 0.023 1 1C
1 1 o.023 1C


t z 4 o.o23 1 1C
4
I 0.043 1 A


1 4 z 0.043 1 8


t 3 0.043 I


t o 4 0.043 1 4


1 7 1 0.088 1 L


1 8 2 0.088 c
1 9 0.088 't(


20 4 0.088 1 (


21 I 0.164 1


zz a 0 .1  64 ' t (


z 5 0. '164 1C


24 4 0.164 1C


Comments:


ToxCalc 5.0.23N


ease l1 "t I 1







LAMpREy (LAM2ETRA Sp.) DEF|NTT|VE 96-HR
FLOW.THROUGH ACUTE TOXICITY TEST OF ANILINE


NAS Test No. 686-39


Submitted to


Windward Environmental LLC
200 West Mercer Street, Suite 401


Seatt le, WA 98119


Submitted bv
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P.O. Box 1437
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Apri l3,  2008







NORTHWESTERN AQUATIC SCIENCES


TOXICITY TEST REPORT


TEST IDENTIFICATION
Test  No. :  686-39
Title: Lamprey (Lampetra sp.) definitive 96-hr flow-through acute toxicity test of aniline.
Protocol No.: NAS-686-Lamprey FT acute, September 12,2007


STUDY MANAGEMENT
Study Sponsor: Windward Environmental,200 West Mercer Street, Suite 401, Seattle, WA 98119.
Sponsor's Stud), Monitor: Ms. Helle Andersen.
Testing Laboratory: Northwestem Aquatic Sciences, P.O. Box 1437, Newport, OR 97365.
Test Location: Newporl Laboratory.
Laboratory's Study Personnel: G. A. Buhler, B.S., Proj. Manager; R. S. Caldwell, Ph.D., Study Director; L.K.
Nemeth, B.A., M.B.A., QA Officer;G.J.Irissarri, B.S., Aq. Toxicol.
Study Schedule:
Test Beginning: 10-l-07, 1615 hrs.
Test Ending: 10-5-07, 1600 hrs.
Disposition of Sfudlz Records: All specimens, raw data, reporls and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
9736s.
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices
(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR
ParI792).
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection ofthe raw data.


TEST MATERIAL
Description: Aniline (Fisher Scientihc, Lot No. 012020).
Preparation of Working Stock Solution and Test Concentrations: Test solutions were prepared for continuous
supply to the test aquaria using a Benoit constant flow diluter (Benoit et al., 1982). The diluter was set up to
deliver a 0.5 dilution series with a flow rate of approximately 80 mlimin per toxicant concentration. The diluter
design was such that 160 ml/min of the toxicant solution at the highest test concentration (nominal 1200 mglL
aniline) was required to be continuously delivered to the toxicant supply chamber of the diluter. To accomplish
this, a large mixing reservoir, approximately 54L capacify, of nominal 1200 mglL aniline solution in dilution
water, was maintained at test temperature. This was done by metering, at a rate of 5.5 ml/min, a constant
supply of a saturated solution (ca. 35 g/L) of aniline in deionized water into the large toxicant reservoir with
vigorous mixing, while also replacing, under float valve control, dilution water to replace delivery of the
nominal 1200 mglL aniline solution to the diluter. The saturated aniline solution was prepared daily.


DILUTION WATER
Source: City of Newport municipal tap water, treated as below, was supplied continuously to the toxicant
diluter throughout the study.
Pretreatment: The water was dechlorinated by carbon filtration, particle filtered to I pm, and adjusted to a
target water hardness of 25-30 mg/L as CaCO3. Hardness adjustment was accomplished by passage of a
portion of the dilution water through deionization carlridges.


TEST ORGANISMS
Species: Lamprey (Lampetra sp.)
Age/Size: Ammocoetes; target size range, 4-6 cm; actual size of 10 ammocoete subsample, 5.0 + 0.5 cm.
Source: Ammocoetes were field collected in approximately equal numbers from the Trask, Nestucca, Siletz,
and Alsea Rivers, Oregon. Field collection was by electoshocking and only 4-6 cm size ammocoetes were
retained. Personnel of Windward Environmental performed the ammocoete collections.
Acclimation: Upon receipt, animals were removed from the collection site sediment and placed in 10-gallon
aquaria supplied under flow-through conditions with dilution water. Water supply was sufficient (30-50
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rnl/min) to accomplish two volume changes of water per day. Approximately 50 lamprey were placed in each
tank. Tanks contained an approximate 8 cm deep layer of sediment (Sandtastic Play Sand, Waupaca Materials)
covered with approximately 26L of test water and were supplied with aeration. Normal behavior for the
lamprey ammocoetes was to immediately bury in sediment and remain there. Any that did not immediately
bury were discarded as potentially damaged. Ammocoetes were not fed during acclimation. Water quality


conditions during the fwo weeks prior to testing (9-15-01 to 9-30-07) were: temperature, l7.l + 0.2oC;


dissolvedoxygen,9.1 t0.2mglL;pH,7.8+0.3;  speci f icconductance,  134X12 pmhos/cm; hardness,44+4


mg/L as CaCO3; and alkalinity,32 + 4 mglL as CaCO3.


TEST PROCEDURES A.ND CONDITIONS
Test Chambers: The test chambers were two-gallon glass aquaria capable of holding 5.8 L of test solution.
Test chamber placement in the test area was random.
Test Concentrations: The nominal test concentrations were 1200, 600, 300, 150,15, and 0 mg/L (control)


aniline.
Replicates/Treatment: 4
OrganismsiTreatment: 40
Loadinq: 0.40 glL
Aeration: None.
Feeding: None.
Water Volume Changes: The diluter supplied approximately 80 nrl/min of test solution, or 115 L/day, at each


test concentration. At this rate of flow, test solution supply to each replicate aquarium was 5.0 volumes per


day.
Effects Criteria: The effect criterion used in the lamprey ammocoete acute toxicity test was mortality, defined
as a lack of visible respiratory movement and absence of response to tactile stimulation. In addition to mortalify,
qualitative observations of sublethal responses were recorded when observed.
Target Water Quality Conditions: Water quality measurements were taken daily as specified in the protocol
(Physical and Chemical Data, Items I and2). The target water quality conditions were as follows:


Temperature, 1l + loc; dissolved oxygen, >4.0 mglL; hardness, 25-30 mglL as CaCO3. Actual test conditions
are reported in the Test Results section.
Photoperiod: The photoperiod was total darkness except for approximately 2-3 hours per day for observations
and test exposure system maintenance. Light intensity at the aquarium level was 15.7 foot-candles.


DATA ANALYSIS METHODS
The 96-hr proportion survival was calculated for each treatment replicate from the raw survival data and the


measured aniline concentrations for each freatment level. The LC50 (survival) was calculated by the probit


method. An arcsine square root (angular) transformation was performed on the data prior to statistical analysis.
The NOEC and LOEC were calculated according to U.S. Environmental Protection Agency (2002) methods. In
this procedure, the NOEC and LOEC values were computed using either Dunnett's test, T-test with Bonferroni's
adjusfment, Steel's Many-One Rank Test, or Wilcoxon Rank Sum Test with Bonferroni Adjustment. The
appropriate test was selected after evaluating the data for normality and homogeneity of variance. The
statistical software employed for these calculations was ToxCalc, v.5.0.23N, Tidepool Scientific Software.


TOXICANT AND OTHER CHEMISTRY ANALYSES
Test solutions were sampled once daily for aniline from each test concentration by pooling samples from each


of the four test replicate aquaria. Subsamples were pooled into new disposable plastic beakers from which the
pooled sample was transferred to the analytical laboratory supplied sample bottles and shipped under chain-of-


custody procedures to the anall.tical chemistry laboratory (Columbia Analytical Services) at Kelso, WA. No


preservative was employed. Samples were keptrefrigerated at<4"C. Sample volumes were 1 L. Additional
samples were taken of the dilution water on day 0 of the test for analysis of particulate matter, TOC, and
ammonia-N, and from the control and highest test concentration treatments after 96-hr for measurement of
ammonia-N. These samples also were shipped to Columbia Analytical Services for analysis.


PROTOCOL DEVIATIONS
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1 . The protocol specified "constant dark, except during monitoring activities", and also that light intensity
should be 50-75 ft-c. when light was on. These specifications were judged to be contradictory and led to
the following action. Based on best professional judgment of the investigators, we reduced the light
intensify from that given in the protocol in order to minimize fright behavior responses of the ammocoetes
during the short period of lighting associated with daily observations.
The protocol states: "At the end of the test, all surviving control ammocoetes are weighed and measured for
length by replicate." Through a laboratory error, a subsample of l0 ammocoetes were weighed and
measured at the beginning of the test instead. This is a minor deviation and is without consequence for
intemretation of the sfudv results.


TEST RESULTS
Water quality conditions measured in test aquaria dunng the 96-hr toxicity test are summarized in Table 1. The
temperature specification was met during the study. Dissolved oxygen remained near saturation throughout the
test. The pH ranged ftom6.2 - 6.J. Mean hardness also was in the specified range of 25-30 mg/L as CaCO3.


The concentrations of aniline measured during the toxicity test are summarized in Table 2. Meanmeasured
concentrations in the test ranged from 1 13 t 16 mglL at the lowest level to 1 300 + 187 mglL at the highest
exposure level. Generally, the dilution series was in good agreement with nominal concentrations.


A summary of the 96-hr ammocoetes survival results is shown in Table 3. In this study, the 96-hr control
survival (100%) met the test acceptability criteria of >90o/o. Therefore, the test meets the protocol criterion of a
valid test. Additionally, 100% mortality occuned in the highest , and 0%o mortality was observed in the two lowest,
test concentrations. Partial mofiality was observed in the middle (3 l8 mgil) and second highest (634 mgil-) test
concentratlons.


The toxicity of aniline to lamprey (Lampetra sp.) ammocoetes as the 96-hr LC50 was 430 mglL (95%
confidence limits, 381 - 486 mglL). The NOEC and LOEC concentrations were 318 and 634 mg/L aniline,
respectively.


LITERATURE CITED
Benoit, D., V. Mattson, and D. Olson. 1982. A continuous-flow mini-diluter system for toxicity testing. Water
P.es.16:451-464.


EP A. 2002. Methods for Measuring the Acute Toxicify of Effluents and Receiving Waters to Freshwater and
Marine Organisms. Fifth edition. EPA-821-R-02-012. Ofttce of Water, U.S. Environmental Protection Agency,
Washington, DC.
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Table L Measured water quality conditions during the 96-hr acute toxicity test of aniline to
lamorev ammocoetes.


Parameter Mean + S.D. N Range


Temperature (oC) 16.9 t0.4 30 16.2 - 17.6
Dissolved oxygen (mg/L) 9 . 2  ! 0 . 2 30 8.8  -  9 .6
pH 6.4 !  0 .2 30 6.2 -  6.1
Spec ifi c conductance ( umhos/cm) 9 8  ! 2 l 0 97 - 100
Hardness (mg/L as CaCO:) 2 6 + l l 0 2 4 - 2 8
Alkalinity (mg/L as CaCO:) 2 l + l 5 2 0 - 2 3


Table 2. Measured concentrations of aniline during the 96-hr acute toxicity test of aniline to
lamprev ammocoetes. Measurements performed bv Columbia Analytical Services.


Nominal (mgil-) Measured (mg/L)


Mean + S.D. N Range


l  200 1 3 0 0  +  1 8 7 5 I  100 -  1500
600 634 I  85 5 s30 -  730
300 318 t25 5 300 - 360
1 5 0 1 7 6  ! 2 3 5 150 - 200
15 1 1 3  r  1 6 95 -  130
0 0.5  1  0 .7 5 0 . 1  -  1 . 8


Test  No.  686-39 Page 5 of6







NORTHWESTERN AOUATIC SCIENCES


Table 3. Survival of lamprey ammocoetes, Lampetra sp. exposed for 96 hours to aniline.


Aniline
(mg/L)


Ammocoetes Ammocoetes Percent Meanoh
Replicate exposed Su l i v i ng Survival Survival


r 300


634


0.5
(Control)


A


B
(-
D


A
B
C
D


A
B
L ,


D


A
B
L


D


A
B
L


D


B
C
D


1 0
1 0
l 0
l 0


1 0
1 0
1 0
1 0


1 0
1 0
l 0
l 0


l 0
l 0
1 0
1 0


l 0
l 0
t 0
1 0


l 0
1 0
1 0
1 0


0
0
0
0


2
z


0
a
J


1 0
1 0
l 0
l 0


l 0
1 0
t 0
1 0


l 0
1 0
l 0
l 0


0.0
0 .0
0 .0
0 .0


20.0
20.0
0.0
30.0


70.0
70.0
60.0
100.0


100.0
100.0
100.0
100.0


100.0
100.0
100.0
100.0


100.0
100.0
100.0
100.0


17.5


75.0


100.0


100.0


100.0


0 .0


7
1
6
1 0


3 1 8


l / o


1 1 3


* Mean significantly (p:0.05) different from the control.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAs-686-Lamprey FT acute
Sentember 12.2007


STUDY PROTOCOL


LAMPREY (LAMPETRA sp.)
FLOW THROUGH ACUTE TOXICITY TEST


INTRODUCTION


Purpose of Study: The purpose of this study is to deternrine t lre acute toxicity of six chemicals, representing a
range of toxic rrrodes of act iot. t ,  to lamprey (Lampelra sp.) anrmocoetes. The study wil l  be performed using
rnethods based on the methods for nreasuring acute toxicity with other f ish species as described in U.S.
Env i ronmenta l  Pro tec t ion  Agency  (2002)  and Amer ican Soc ie ty  fo r  Tes t ing  and Mater ia ls  (ASTM) (  1996)
gu idance.


Summar l lo fMethod:  Indef in i t i ve tes ts .  lanrpreyammocoetesareexposedfor96hours to f i veconcent ra t ions
of test rnaterial and a di lut ion water control.  The test concentrat ions are arranged in a logarithmic series based
on the results of rarrge f inding tests. Four repl icates, each with l0 organisms, are employed at each test
concentrat ion, i f  there are suff icient nunrbers of ammocoetes. Flow-through exposures are employed. Test
chambers are glass aquaria less than or equal to two gal lons in volurne. Mortal i ty is the effect cr i ter ion. The
data  ana lys is  cons is ts  o f  ca lcu la t ing  nreans  and s tandard  dev ia t ions  fo r  s r r rv iva l .  An  LC-50 w i th  95%
confidence intervals nrav be calculated alorrg with the NOE,C and LOE,C concentrat ions.


STUDY MANAGEMENT


Sponsor's Nanre and Address:
Windward  Env i ronmenta l  LLC
200 West Mercer Street. Suite 40 |
S e a t t l e .  W A  9 8 1 1 9


Sponsor 's  S tud-v  Mor r i to r :
Ms.  He l le  Andersen


Name of Testing Laboratory:
Nor thwestern  Aquat ic  Sc iences
3 8 1 4  Y a q u i n a  B a y  R o a d
P.O.  Box  I '137
Newpor t ,  OR 97365


Test [ ,ocatiorr:  t ' \ewport,  OR.


Laboratorl l 's Key Personnel to be Assigned to the Study:
Labora tory  D i rec tor :  R ichard  S.  Ca ldwe l l ,  Ph .D.
Project Manager/Study Director: Gary A. Buhler, B.S.


QA Of f i cer /Tox ico logy  Program Mgr :  L inda K.  Nemeth ,  8 .A . ,  M.B.A.
Aquat ic  Tox ico log is t :  Gera ld  J .  I r i ssar r i ,  B .S .


Proposed Stud-y  Schedu le :  Ju ly  2007 th rough Septen iber  2007.


Good Laborator:- Practices: The test is conducted fol lowing the principles of Good Laboratory Practices (GLP) as
deflned in the EPA/' |SCA Goocl Laboratory Practice regulat ions revised August 17, 1989 (40 CFR Pan792).
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TEST MATERIAL


PROTOCOL NO. NAS-686-Lamprey FT acute
September 12.2007


Descr ip t ion :  Chern ica ls  to  be  tes ted  inc lude an i l ine ,  copper ,  pentach lo ropheno l ,  l i ndane,  d iaz inon and
naphthalene.


Prepara t ion  o f  Work ing  Stock  So lu t ion  and Tes t  Concent ra t ions :  Tes t  mater ia ls  u , i l l  be  admin is te red  us ing  a
cons tan t - f low d i lu te r  based on  the  des ign  o f  Beno i t  e t  a l  (1982) .  S tock  so lu t ions  o f  the  spar ing ly  so lub le
organ ic  compounds,  e .g .  naphtha lene,  pentach lo ropheno l ,  l i ndane,  d iaz inon,  w i l l  be  prepared cont inuous ly  by
recirculat ior.r of di lut ion water/toxicant stock solut ion through a colunrn of toxicant coated glass beads (Veith
and Co l rs tock .  1975) .  l -h is  i s  a  conceptua l  approach in  wh ich  the  spec i f i c  co lumn,  f low ra tes ,  g lass  bead
s izes ,  e tc .  need to  be  deve loped enrp i r i ca l l y .  w i th  ana ly t i ca l  feedback .  fo r  each s tudy  cons ider ing  such
variables as chemical solubi l i ty. test temperature, desired highest test concentrat ion, stock toxicant
consumption rate, etc. Given the above, sorne modif icat ions are anticipated as the studies progress. lni t ial
sys tem charac ter is t i cs  a re  as  fo l lows:  l ) the  tox icant  mix ing  tank  w i l l  have a  60- l i te r  capac i ty ;  2 )  a20 x2B0-
crn  g lass  co lu rnn  w i l l  be  ernp loyed (10  x  200-cm and 40  x  560-cm co lumns are  a lso  ava i lab le ) ;3 )  the  co lu rnn
pack ing  w i l l  employ  5- r t r tn  g lass  beads coated  w i th  the  tes t  conrpound;  4 )  par t i cu la tes  w i l l  be  f i l te red  ou t
th rough g lass  woo l ;  -5 )  f low th rough co lu r rn  w i l l  be  cont ro l led  b i r  a  var iab le -speed per is ta l t i c  punrp  or  by
in tenn i t ten t  pumping ;  and 6)  tub ing  rv i l l  be  g lass  and s i l i cone rubber .  GC/MS ana lys is  o f  tox icant  in  the
tox icant  mix ing  tank  w i l l  be  used to  op t in r ize  the  sys tem fo r  each chemica l  no ted  above pr io r  to  tes t
in i t ia t ion .The conten ts  o f  the  s tock  tox icant  reservo i r  w i l l  be  cons tan t ly  rep len ished w i th  f resh  d i lu t ion  water
as  tox icant  so lu t ion  is  sLrpp l ied  to  the  d i lL r te r .  The an i l ine  s tock  so lL r t ion  w i l l  be  prepared s i r r i la r l y ,  bu t  by
vo lunre t r i c  add i t ion  o f  an i l ine .  us ing  a  rne ter ing  pump,  to  the  s tock  tox icant  reservo i r  in  l ieu  o f  theye i th
co lun l t r .  The copperwork ing  s tock  so lu t ion  w i l l  be  prepared in  the  sanre  appara tus  by  r re te r ing  purnp add i t ion
of a concentrated copper stock solut ion to the stock toxicant reservoir.  Al l  toxicant working stock solut ions
wi l l  be  prepared and n ta in ta ined under  the  same cond i t ions  as  in  the  tes t  exposures  and de l i vered  cont inuous ly
to the toxicant charlber of the di luter at an appropriate rate.


D I L U T I O N  W A T E R


Di lu t ion  rva ter  rv i l l  be  dech lo r ina ted  C i ty  o f  Newpor t  n run ic ipa l  tap  water  ad jus ted  to  a  water  hardness  o f  25- j0
mg/L  as  CaCOr .


T E S T  O R G A N I S M S


Spec ies :  Larnprey .  Lur r rp r '  I t ' t t  sp .


Source: Arnmocoetes wil l  be col lected by Windward staff and del iverecl to the laboratory each day of
co l lec t ion .  The a l t tn tocoetes  rv i l l  be  co l lec ted  f ronr  severa l  r i vers  inc lud ing  the  S i le tz  R iver ,  r .vh ich  was the  s i te
for Phase I arrntocoetes.


Age:  a rnrnocoetes  ( iuven i le  p r io r  to  metarnorphos is )


Acc l imat ionandPre tes tObserva t ion :  Tes torgan ismswi l l  behe ld in the labora tory inorder toacc l imate to tes t
temperatt lre. Upon receipt. anirnals are removed frorn the sedinrent they are received in and placed in l0-gal lon
tanks  under  f low- th rough cond i t ions  ( -35  r r rL / rn inu te ,  o r  -  2  vo lunre  changes per  day ,  w i th  one add i t iona l  da i l y
s iphon and rep lacernent  o f  2 /3  vo lunre  o f  each tank) .  Approx imate ly  50  lamprey  are  p laced in  each tank .
l 'anks  w i l l  con ta i r r  a t  leas t  3  inches  o f  sed in ren t  (Sandtas t ic  P lay  Sand,  Waupaca Mater ia ls ,  o r  s i rn i la r  mater ia l )
covered with approxirnately 26L of test water and supplied with aeration. The rnaxirnurr temperature variat iol
d u r i n g h o l d i n g r ' v i l l  b e +  l ' C . T h e a n r n . r o c o e t e s w i l l  b e a c c l i m a t e d t o t h e l a b o r a t o r y t e s t c o n d i t i o n s f o r a
nrinimum of 5 to 7 days prior to test ini t iat ion. This rninirnum nurnber of days applies only to the f irst toxici ty
test conducted on each batch of f leld-col lected organisms. For al l  other tests, the ammocoetes wil l  be held for at
least I  3 days prior to test in i t iat ion. W hen a temperature adj ustment of nrore than 3 to 5'C is required, the
transfer fronr f ield col lect ion water to laboratory di lut ion water wi l l  be gradual. Normal behavior for lamprey
amnlocoetes  is  to  i r t - rmed ia te ly  bury  in  sed i tnent  and remain  there .  Any  dead an i rna ls  observed on  the  sed imer r t
sur face  are  ren toved da i l y .  Pas t  exper ience suggests  tha t  mor la l i t y  i s  min in ra l  dur ing  shor t - te r rn  ho ld ing  and
a n y m o f t a l i t v i s l i k e l y d u e t o d a r n a g e f i o m f i e l d c o l l e c t i o n .  I f a m r n o c o e t e s d o n o t b u r y o r t h e r e i s e x c e s s i v e
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mortal i ty in any tank. animals from that tank r.vi l l  not be used fbr test ine. Arnr.nocoetes wil l  not be fed since
they are being held shorl-terrrr.


DESCRIPTION OF TEST SYSTEM


P r e p a r a t i o n o f T e s t C o n c e n t r a t i o n s :  T e s t r n a t e r i a l s w i l l b e a d m i n i s t e r e d u s i n g a c o n s t a n t - f l o w d i l u t e r b a s e d o n
t h e d e s i g n o f B e n o i t c t u l  ( 1 9 8 2 ) .  " [ ' h e d i l u t e r w i l l  


b e c a l i b r a t e d t o d e l i v e r a 0 . 5 d i l u t i o n s e r i e s .  F l o w r a t e s
wi l l  be  ad . lus ted  to  de l i ver  a t  leas t  f i ve  tes t  chamber  vo lu r res  per  concent ra t ion  per  day .  D i lu te r  f low ra tes  rv i l l
be  measured and documented a t  the  beg inn ing  and conc lus ion  o f  each 96-hour tes t .  Th is  w i l l  be  done by
measuring individual di luter capi l lary tube f lows. When the f low rates are entered into an Excel@ spreadsheet,
the actual di lut ions of the toxicant stock can be computed. Actual test chemical concentrat ions (organic
chenr ica ls )  in  the  tox icant  mix ing  chamber  ( tox icant  s tock  so lu t ion)  and in  exposure  aquar ia  w i l l  per iod ica l l y  be
measured on a real-t ime basis at NAS to veri fy that nominal concentrat ior.rs are being routinely achieved.
Definit ive concentrat ion docunrentation in test aquaria lvi l l  result  f iorn dai ly sarnples shipped for analysis to
C A S .


Test Chanrbers and Environrnental Control:  Test chambers used in the toxicity study are glass aquaria less than
or eclual to two gal lons in volurne. The test system is housed in a constant-tenrperature, photoperiod-control led
roonr .  Aera t ion  is  no t  enrp loyed.  The photoper iod  is  cons tan t  dark  except  dur ing  nron i to r ing  ac t iv i t ies  when
ambient  (50-7-5  f t -c )  l igh t ing  is  used.


C lean ins :  A l l  labora tory  g lassware .  inc lud ing  tes t  chambers  and tox icant  d i lu t ion  sys tem,  w i l l  be  c leaned based
on the rrtethods described in U.S. Environlnental Protection Agency (2002). Init ial  cleaning incorporates the
use o f  a  labora tory  de terger r t  fo l lowed by  nru l t ip le  tap  water  r inses .  Subsequent ly ,  e i ther  d i lu te  (10%,  V:V)
ac id  (hydroch lo r ic  o r  n i t r i c )  o r  ace tone is  used to  remove rne ta ls  o r  o rgan ic  contan l inants ,  respec t ive ly .  Fur lher
mul t ip le  tap  water  r inses  are  enrp loyed a f te r  each ac id  o r  ace tone t rea tment .  Sod iur r r  hypoch lor i te  b leach rnay
be employed on  a  l i rn i ted  bas is  to  ensure  tha t  mic roorgan is rns  tha t  cou ld  n . re tabo l i ze  o rgan ic  tox icants .  e .g .
naphtha lene,  a re  I ro t  p resent .  E ,xhaus t ive  tap  water  r ins ing  is  a lways  employed fo l low ing  any  chent ica l  c lean ing
t rea tn te t t t .  A  f ina l  d i lu t ion  rva ter  r inse  o f the  exposure  appara tus  w i l l  p recede in i t ia t ion  o feach s tudy .


EXPERIMENTAL DESIGN AND TI ]ST PROCEDURES


Exper in ren ta l  Des iqn :  Thedef in i t i ve tes t invo lvesexposureof lampreya ln rnocoetes to f i ve tes tconcent ra t lons ,
using a 0.5 di lut ion series, and a di lut ion water control.  Exposures are for 96 hours. Each treatment consists of
four repl icates. eaclr containing l0 amrnocoetes. i f  there are sul ' f ic ient nunrbers of ammocoetes. I f  there are not
enough a t rn tocoetes  fb r  l0  per  rep l i ca te ,  then a t  leas t  20  per  t rea tment  (5  per  rep l i ca te )  i s  the  min in tu r r  nunrber
preferred. Test chanrbers are randomly distr ibuted in the test area. Anrmocoetes are irnpart ial ly distr ibuted to
each aqua l iumr  by  add ing  one or  two an imals  to  each tes t  rep l i ca te  and repeat ing  the  process  un t i l  each conta i r rs
l0  o rgan isms.


Effect Criterion: The effect cr i ter ion used in the larrprey amnrocoete acute toxicity test is mo(al i ty, defined as
a lack of visible respiratory nrovenrent and absence of response to tact i le st imulat ion. The mortal i ty data wil l  be
used to  cornpute  LC,50s  fo r  each exposure  per iod .  In  add i t ion  to  n ror ta l i t y .  qua l i ta t i ve  observa t ions  o f  sub le tha l
responses consist ing of errat ic srvinrr.nirrg. hyperventi lat ion. hernorrlraging, and hvper/hypoactivi ty (compared
to  the  ac t iv i t y  o f  the  organ isnrs  in  the  cont ro l  g roup)  w i l l  be  recorded i f  observed.


Tes t  Cond i t ions :  The d isso lved orygen concer r t ra t ion  in  each tes t  con ta iner  rnus t  be  >  4 .0  n rg /L  th roughout  the
test. The test temperature errrployed is l7 + l 'C. A photoperiod of constzrnt darkness is used, except during
nton i to r i t rg  ac t iv i t ies  when i l lumina t ion  is  supp l ied  by  day l igh t  f luorescent  lamps a t  an  in tens i ty  o f  50-75  f t
cand les .  Load ing  shou ld  no t  exceed 6 . lg /L  a t  lToC accord ing . to  EPA.  ASTM recommends load ing  no t  exceed
lg /L  o f  so lu t ion  pass inq  th rough the  charnber  in  2z l  hours  o r  l0g /L  o f  so lu t ion  in  the  chanrber  a t  any  t i tne .


Beg inn ing  the  Tes t :  Add ing  the  organ isnrs  to  the  equ i l ib ra ted  tes t  con ta iners  as  prev ious ly  descr ibed beg ins  the
test.


Feed inq :  None.
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Analys is  o f  Tes t  Concent ra t ions :  Dur ing  each tes t ,  sanrp les  w i l l  be
and sh ipped by  overn igh t  de l i very  to  Co lunrb ia  Ana ly t i ca l  Serv ices
procedure rvi l l  fol low the project QAPP.


PROTOCOL NO. NA5-686-Lamprey FT acute
Seoternber 12.2007


co l lec ted  fo r  chemica l  ana lys is .  he ld  a t  4 'C
in  Ke lso .  WA.  The sarnp l ins  schedu le  and


Test Duration. Type and Frequency of Observations. and Methods: The test duration of the acute toxicity test
is 96 hours. The type and frequency of observatiorrs to be rrade during the test are sumnrarized as fol lows:


Type o f  Observa t ion T imes o f  observa t ion
Biological Data
l .  n ro f ta l i t v  (each tes t  con ta iner 0. 24. 48. 72. and 96 hr
2.  sub le tha l  observa t ions  (qua l i ta t i ve) 0.  24.  48.  72.  and96 hr
Phys ica l  and Chemica l  Data
l .  D isso lved oxygen,  pH,  &  tenrpera ture ,  ( in  one


repl icate ofeach test level and the control)
2 .  Conduct iv i t y ,  hardness  & a lka l in i ty  ( in  one


repl icate of highest concentrat ion and control)
3 .  Tox icant  concent ra t ion  sanrp l ing  ( in  one rep l i ca te


o feach tes t  concent ra t ion  and the  cont ro l )
1. Di lut ion water santple for part iculate nratter. TOC


and amnror r ia
5. Sample for ammonia taken frorr one repl icate of


control and hishest test concentrat ion


0,24,  48,72,  and 96 hr


0 ,21 ,48 ,72 ,  and  96  h r


0.21,  18,72,  and 96 l t r


0 h r


96 hr


During the test, dead organisms are rernoved every 24 hours arrd f iozen by concentrat ion for possible t issue analysis.
Dissolved oxygen is nreasured r.rsing a polarographic oxygen probe cal ibrated according to the manuf-acturer 's
recornmendations. The pH and temperature are measured using a pH probe and a properly cal ibrated meter with
sca led iv is ionsof0 . lpHun i ts .  Conduct iv i t y isnreasuredus ingaca l ib ra tedconduct iv i t yn te te r .  Samples for
chemical analysis wil l  be col lected, pleserved, and sent to Colunrbia Analyt ical Services fol lowing the recommendecl
procedures of the analyt ical laboratory.


Test Terrnination: At the end of the test, all surviving control ammocoetes are weighed and nreasured for length by
replicate. All surviving or dead test organisms wil l be frozen by corrcentration for possible later t issue analysis by
Colunrbia Analytical Sen,rces.


Criteria of Test Acceptance: The test results are acceptable i f  survival in the controls is at least 90%. The
toxicity tests wil l  be perfbrrned as a 50o/o di lut ion series, i t  is anticipated that each test wi l l  have at least one or
possibly tr,r 'o paft ial  mortal i ty concentrat ions. Nominal concentrat ions of each toxicity test have be reviewed
and approved by  EPA (EPA 2007) .  However ,  because o f the  expe l in ren ta l  na ture  o f the  s tudy  and the  l in r i ted
supp ly  o f  amrnocoetes ,  the  acceptab i l i t y  o f  the  tox ic i ty  tes ts  w i l l  be  based on ly  on  the  >  90% surv iva l  i r r  con t ro l
groLlp.


D A T A  A N A L Y S I S


The percent of l ive amntocoetes is calculated for each treatnrent repl icate frorrr the raw data and the rneans are
obta ined fo r  each t rea t rnent  leve l .  An  l -C50 (mor ta l i t y )  i s  ca lcu la ted  us ing  Prob i t  o r  Tr immed
Spearman-l(arber tnethods. The NOEC and LOEC are calculated for each endpoint according to U.S.
Environtnental Protection Agency (2002) rnethods. In this procedure, the NOEC and LOE,C values are
conrputed using either Durrnett 's test, T-test with Bonferroni 's adjustment, Steel 's Many-One Rank Test, or
Wilcoxon Rank Sr"rrn Test with Borrferroni Adjustment. The appropriate test is selected after evaluating the
d a t a f b r n o r n r a l i t y a n d h o m o g e n e i t y o f v a r i a n c e .  A n a r c s i n e - s q u a r e r o o t t r a n s f o r m a t i o n i s p e r f o r m e d o n t h e
percentage effect data prior to stat ist ical analysis. The stat ist ical softrvare ernployed for these calculat ions is
Toxca lc .  v .5 .0 .23N,  T idepoo l  Sc ien t i f i  c  Sof tware .


REPORTING
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NORTHWESTERN AQUATIC SCIENCES PROTOCOI- NO. NA5-686-Larnprey FT acute
Seotenrber 12.2007


The f inal report of the study results must include al l  of the fol lowing standard information at a mrnlrruln:
l .  Name and ident i f i ca t ion  o f  the  tes t ;
2. The investigator and laboratory;
3 .  In fo rmat ion  on  the  tox icants :
4 .  In fo rmat ion  on  the  d i lu t ion  water :
5 .  Deta i led  in fo rmat io r r  about  the  tes t  o rgan isms;
6 .  Descr ip t ion  o f  the  tes t  sys tem and i t s  ca l ib ra t ion ,  inc lud ing  tes t  charnbers  and d i lu t ion  sys tern ;
7 .  A  descr ip t ion  o f  the  exper i rnenta l  des ign  and o ther  tes t  cond i t ions  inc lud ing  water  qua l i t y ;
8. Definit ion of the effect cr i ter ia and ar.ry other observations;
9. Responses, i f  any, in the control treatment;
10 .  Tabu la t ion  and s ta t i s t i ca l  ana lys is  o f rneasured responses ;
I  l .  A  descr ip t ion  o f  the  s ta t i s t i ca l  methods  used;
1 2. Any unusual inforrnation about the test or deviat ions from procedures;


The f inal study repoft wi l l  include the study protocol and al l  study raw data as appendices.


STUDY DESICN ALTERATION


Amendments made to the protocol must be approved by the sponsor and study director and should include a
descript ion ofthe change; the reason for the change; the date the change took effect; and the dated signatures of
the study director and sponsor. Any deviat ions in the protocol must be described and recorded in the study raw
data.
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ASTM. 1996. Standard guide for conducting acute toxicitv tests on test nraterials with f ishes. macroinverlebrates,
and anrphibiars. E729-96. Arrrerican Sociefy for Testing and Materials, Phi ladelphia, PA.


Beno i t ,  D . ,  V .  Mat tson.  and D.  O lson.  1982.  A  cont inuous- f low nr in i -d i lu te r  sys tem fo r  tox ic i ty  tes t i r )g .
Water  Res.  l6 :457-161.


EPA. 2002. Methods for Measuring the Acute Toxicity of Eff luents and Receiving Waters to Freshwater and
Mar ine  Organ is rns .  F i f th  ed i t ion .  EPA-821-R-02-0  12 .  Of f i ce  o f  Water .  U .S.  E ,nv i ronrnenta l  Pro tec t ion
Agency .  Wash ing ton ,  DC.


EPA. 2007. Letter to Lorver Wil lamette Group frorn C. Hurnphrey and E. Bl ischke dated August 17,2007 regarding


Port land Harbor RI/FS: Lanrprey toxicity test f ield sampling plan and QAPP Phase 2 addenda (approval letter).  US
Environnrental Protection Agency Region 10, Oregon Operations Off ice. Port land, OR.


Veith C.D. and V.M. Comstock. 1975. Apparatus for continuously satulat ing \vater with hydrophobic organic
cheur ica ls .  J  F ish  Res Board  Can 32 :1849-  l85 l


I 3 .  A P P R O V A L S


Narne


for Windward Environmental


for Northwcstern Aquatic Sciences
Nanre


Date


Date
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NA5-686-Lamprey FT acute
Seoternber 12.2007


Appenclix A
Test Conditions Summarv


l .  Tes t  soec ies : I.ampetra sD.
2 .  Tes t  tvoe : F low- th roueh
i .  Test  durat ion: 96 hr
4. Temperature: t 7 + l ' c
5.  D isso lved oxyqen: > 4.0 me/L
6.  L ieht  c lual i tv  & in tensi tv : Anrb ien t  labora tor l  l i gh t  1 -s9-75  1-1- . ;
7 .  Photoper iod : Constant dark, except durinq nronitoring activi t ies
8. Test charnbers: g lass  aquar ia  less  than or  equa l  to  two ga l lons  in


vo lnme.
9 .  Tes t  chamber  vo lumes oer  dav : At least 5


0 .  Rep l ica tes  Der  t rea t rnent : 4
I  .  Organisrrrs per repl icate: t 0
2.  Age o f  tes t  o rgar r is rns anlmocoete
3 .  Feed ing  reg in re : None
4.  Aera t ion None


1 5 .  D i l u t i o n  w a t e r Dechlorinated City of Newport tap water; hardness
adiusted to 25-30 nre/l-  as CaCOr


16.  Tes t  concent ra t ions : 5 and a di lut ion water control
17.  Water  qual i ty : Tempera ture ,  pH,  &  d isso lved oxygen in  one rep l i ca te


o f  each tes t  concent ra t ion  da i l y .  Conduct iv i t y ,
hardness  & a lka l in i ty  in  one rep l i ca te  o f  h ighes t
concent ra t ion  and cont ro l  da i l v


I  8 .  Soec ia l  con t ro ls : None
I9 .  E ,ndpo in t : Mortal i ty
20. Test acceptabil ity criteria: >90?ir control survival
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAs-686-Lamprey FT acure /


LAMPREY suRVrvAL FLow-rHRoucH rESr t /9/


Test No. 686-39 Client Windward tnu"rtigutor-�L f 
t]/Jf


STUDY MANAGEMENT:
Client: Windyiarl-Environmental. 200 West Mercer Street. Suite 401. Seattle. WA 981l9
Client's Study Monitor: -lvl!-Helle Andersen
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: 3814 Yaquina Bay Road, Newport, OR 97365
Laboratory's Sfudv Personnel:


Project Manager: lGaly :\-Buhler
QA Officer: L.K-\le!qq!h


Study Djrector: Richard S.Caldwell GL
r - G J , f f i
3 .
5 .


2 .
4 .


Study Schedule:
Test Beginning:


' t  i - , . t )  lU l f TestEnding: /O-;7rV /U O0


TEST MATERIAL:
Description: Aniline Fisher Scientific Lot # 072020


DILUTION WATER:
Description: Dqqhledued
Date of Preparatior/Collection:
Water Quality: Cond. (pmhos/cm) ,'L f - *. J . t


Hardness (mgil as CaCO3) l{- td Alkalinity (mg/L as CaCQ) Ll . z-t l_ t
Treatments: Hardness adiusted to 25-30 me/L with a Cullisan@ water treatment svstem.


TEST ORGANISMS:
Species: Lamprey ammocoetes sp.) Age:
Sources: Alsea rivers
Acclimation Data: See pages:


Size: 4-6 cm


TEST PROCEDURES AND CONDITIONS:
Test Concentrations (nominal): I2QQ-5QQ-3QQ-150. 75 & 0 me/L
Test Chambers (description): 2.5 eallon slass aquaria Test Volume (ml): j.80 L
Replicates/treatment: 4 Offir"rVtt.atmeni: 4S tS0teplieatd 


-


Test water changes: flew lhrcugL
Aeration duringlest: none unless DO dr saturation lbO /, "1' r :
Temperature ("C): _1_Zl_1'Q


ft'-' .
Lf  ' ' t  f  ' t


i-)FC.' J  { -y. j  "v . .  l t . .  , r f t l r t '
I


Feeding: NOne Photoperiod: Darkness except for WO & chemistrv measurements
Test Duration (hr) 96 bOurs Tank Placement: QqnqBlqle r4ndomization


Randomization Chart:


Diluter


1 1  u J * / |


8
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NORTHWESTERN AQUATIC SCIENCES


Test No. 686-39 Client


LAMPREY SURVIVAL FLOW-THROUGH TEST


Windward


PROTOCOL NO. NAS-686-Lamprey FT acute


Investigator.


TEST SOLUTION PREPARATION: ./
Sqe pase 5 for details


/u'-/ a, 4+>
weisht (e) Lensth (cm) Comments


I a r .  L l
2 O 


'Lu" t - (
3 r j . .  : 1  |


4 C f-r
5 f) 


-t ',') q . (
6 0  - ' t  . q ? t
7 h  t 4 t'r


6 ( l <. - trz
9 C,. L/, X
1 0 C  L " [ \ - - , 2
Mean i l  1 , \ +1'
S.D. n.ov u,5
(N) L .  U l r  l o \


Weight of 10 animals at test initiation


MISCELLANEOUS NOTES:


Room light intensity 1tq' / f' 7 to- q t y(#


Chemistry samples for aniline taken daily.


Chemistry samples for particulate matter, TOC & ammonia in dilution water taken on test day 0.


Chemistry samples for ammonia taken in control & 1200 A-replicate on test day 4.


I ,,1l,{7 '/' l,-


Error codes:
I ) Correction of handwriting enor
2) Written in wrong location; entry deleted
3) Wrong date deleted; replaced with correct date
4) Enor found in measurement; measurement repeated


4
v
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAs-686-Lamprev FT acute


Investigator


LAMPREY SURVIVAL FLOW-THROUGH TEST


Test No. 686-39 Client Windward


WATER QUALITY DATA SHEET


DAY O L
Conc.
(mg/L)


Temp
('c) pH Cond.


pmhos/cm
DO


(mg/L)


Total
Hardness
(me/L)


Total
Alkalinity


(me/L)


Survivors
CommentsB D


1200 tb:* L - L lo L) (t- | au 7|bct tc /o k) l o Al/  z" ' t t4,r .4/ '  /  - , , ' - , , , ,  J<


600 lu."l b.b f .,t t4) /() /0 ; 7 1
4 / l  ^ , - w / ,  / . J , . ^ v e l 2


300 I b - r b t t a ' l /o tc ^) ,/ c,


1 5 0 11. .  1 I ' U f l4 /a l r /L) t o
75 l t ."1 b l I't) r O / J i O TO
0 t b ( l /-? i 0 0 t L^4 Z4 lCI l L )


] ; - \
l L ) /o


Chemistry samples taken(l'4 1 /c,)
Particulate rratter, TOC, and arnmonia samples taken in dilution water (0 / I /oU tn l-t
Hours of l ighri J - 


di


o


Hours of light: /- ()


DA o
Conc.
(mg/L)


Temp.
('c) pH Cond.


pmhos/cm
DO


(mg/L)


Total
Hardness
(mslL\


Total
Alkalinity


(me/L)


Survivors


CommentsA B C U


1200 ,?-t ld Il Ioo 7.o L V >qt() o(nDt t(tot) Cf,. t1JO) O tt Vj)


600 lu/ 14,,1 c i .  7
I L/ ltl /() t.D ,L. tliv, .?.t/r, t - /-.-, lptt.n l^. r,1


300 I +tl b,'4 i-.c le) l 1 ' ) /a /. '  " '-t 'u-(t . e*"en', i--to..L",,.L


1 5 0 , h L V") t . 1" r r ) t o / O 1 l J / 4-)


75 l?r 6 ; q . l r 'O / O r . A /7)
0 l7-{d It.Lt l o a d'i" L l r t 2- l 10 lo t 0 fa


Chemrstry samples taken (i I / L. I aT


L


DAY2 (  tu l  \  l c ,
Conc.
(mg/L)


Temp.
('c) pH Cond.


pmhos/cm
DO


(mg/L)


Total
Hardness
(ms/L)


Total
Alkalinity


(mslL)


Survivors


CommentsA B C D


1200 /v" l t -11 '1 ? c i , l zu > < @
,0 o o o


600 ' l t ' "1 b 4 '7.U quat lo {trot Qt fil I'q l*iJc,t/telzsr"t. un^ yt*uJ
300 tVLt b-t 9 * /r) I J lo tt) li;/4atu, r,/. ./1.-' 4 z. h,.q i n'^, ^.1
t 5 0 /L t l v,) , 7 O /o /o /o /o /t t ' t,,"- i" pz,/./qnut. I-,tz l.,-tt
75 170 ' 1  . . - lo to to t o i . io ,  I ,e" , t
0 t 1 - i u.l'l 9 + J . 9 2,; 2-\ t0 /o /o i(\


Chemistry samples taken (rf /3 hT) t6 th ' ^< ,^ece/ "a  t , t * f


4
4


Hours of light: /' ul
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAs-686-Lamprey FT acute


LAMPREY SURVIVAL FLOW-THROUGH TEST


Test No. 686-39 Client Windward Investigator_


WATER QUALITY DATA SHEET


ry


Chemistry samples take"(Plt {,} ) (lS
Hours of l isht: / '  u


DAY 3 la?)  u
Conc.
(mg/L)


Temp.
('c) pH Cond.


pmhos/cm
DO


(mg/L)


Total
Hardness


{ m g / I . )


Total
Alkalinity


(mg/L)


Survivors


CommentsA B D


1200 I t > u4 q+ 9 l , t 2 S 7:5 es ,ilJ
r ' ' o () a O


600 i u  Q (,, r{ ?-{fl,) s'(\n ilL'ot ,rlr0) l,'.j,f ,f"rt *,---, ;*.u33it!.'.
300 r l ' i L" "\ 4 . 5 t t o 4t,tot ,Nt za la l, e rl ;J-t. n -(., *,- -n. r.:. . ':-1:.n:,
1 5 0 l]'7- c7- E


/a
/0 / o t 'J ju;;k /'n-ya./r'L,,,. .. E_t*Fe-l


75 ll,, > (..2, 9 - q /o /i) fcl 9.'.'ts2. Ki*r.J
0 | 1 - L . (,t,/ 1 7 . L L,S z - l /(7 /o /Q /4.)


1 o+ (4,


Ammonia samples taken in control and 1200 mglLQ,:, I r'/,h Lr't
Hours of light: l. U


$, /,,n,. '  i  r, : '1 t '  . '  t  ' t4 ( F' / ;  ' / '  l  / : f""^ l


( " , , t j  4? , " ' : !  f . (  ( - t t )  QtL l


F+i  ( - , (  t  c  r  r : . )  , {  ' l - t '


' ' r *4 
t  "  r (" i ' !  t 'Y { i - )


{f i " '1 rr: : '


l i L ,  l , 7 . ,  2 t ' a " t  t ' i  ( t ' )


DAY 4  (  IO I / u (
Conc.
(mg/L)


Temp.
("c) p H Cond.


pmhos/cm
DO


(mg/L)


Total
Hardness
(me/L)


Total
Alkalinity


(mg/L)


Survivors


Comments


v


B D


r200 / t . 1 b " l 1 T - t ,LL )S-uo o o o o
600 /u.')b r . - 1 U 3 D \ 'u ) t r l a(.2-ol jtro)


I  / " 1u  ,  ^ t r L  v \> .< .  t , ' i l ' "
300 l b q I t L cl  . . t ) ( t o t


'7/Lol $ ( w t /t) /.>..1rt-,4,?,1:?- , ̂  '.'.:*,
1 5 0 at- L r Q N) /.- {r k,-'<Jt /, n'rO, . 1,1^t ,'-t - ,


15 ! T\) b - t / . q 1c ) ta\ r\ kr*ke ./


0 12 "t b-< ')+ L)- 'L.f i > io va t . )


Chemistry samples taken (,i, '  l i  lry) i/ '
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NORTH WT]STERN AQIJ A-f IC SC I I]NCES PRO'|OCOL NO. NA5-686-Lamprev FT acute


LAMPREY S IJRVIVAI -  FLOW-THROUGH TEST


Test No. i&6--39 __Client_ W' indrr  ard lrrvestigator


at  a nominal  constant  rate of  160 r l l / rn in.  To acc{rnpl ish th is .  a large mix ing reservoi r .  approximately  54L


capaci ty .  of  1200 rns/ l ,  an i l ine solut ion in  d i lu t ior f  water  is  nra inta ined at  test  temperature.  This is  done by


metering a coustant suppll '  of a saturated soltrt i o f  ani l ine in  water  in to the larse tox icant


reservoi r  rv i th  v igolous mix ing.  a l  a  rate of  192 n{} i rn in (or  -5. -5 ml /min)  as ani l ine.  Makeup d i lu t ion water  is


a lso added as needed r . rnc ler  f ' loa l  va lve contro l .  Approxi rnate ly '9 .5 t ,  o f  ani l ine saturated stock solut ion is
prepared dai l r


NOTES ON PREPARATTON OF 1200 MG/L ANILINE } !OCK -  .  r  t i /
/ '  -  -  -  -  t , ' t  (&t/ul ' ' \""


SYSTEM DESIGN 1 
( ('ti '3s^'L/c-,


/ " " '
The objective is to deliver 1200 mg/L of aniline (tJre highest test concentration) to the diluter toxicant charnber


{f, ,1,1;* ,h.c.{r ' \  ?'Y (i  'v '  (v't  ) w'-)


s-: (
s-. (
s-. c
d {


DI  I .TJTER CAT, I I }RAT IONS RECORD


/  t )  \


3  ( l uv / t a t *1


10f1f,-t
| "lL lr1
r ofs f o't
I ol,l 1"1


D I L U


FLows ro REpLtcATE Aet i , . \RtA ( rd c  1. .L)
Ot: /ll4_t'I __r n'ne1't!,J,t


Repl icatr '
Relat ive Concentrat io t t


'3'7
6.25


l e i  r  3 z ' -
3L


7-ll!t!) --'lgv-----L- --aa:J ,-


E R LLARY T. .LOWS
Dare Ll lt- /t/t) T i r r re /  C 'L J lnit. \tV/ Date t o/<7s7 Time /  7. : i , , I n i t . \ ( ) '


Drain # Supplv l -ank Di luter  Tank Drain # Supply Tank Di luter  Tank
/  a ' J 8 o / ( ' v 7 r


2 Pa- 3 t 2 : f t 1 r
J tr\ r4.. ) k ' / 7 {
.l YU 1 { 4 tu
) 7 7 9 ' t ) a ?
o


-lJ<
" (


Flow rates in  tn l 'n t in


Relative Concentration ( ozo)


Repl icatc
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Water Qual i ty Computat ion -  Test No. 686-39


Temp DO pH Cond AtkHard
1


4
6


6
7
a


v


1 0
1 1
1 2
4 a


I t
t +


t o


, I


1 8


20
2 1
z z


23
24
25
zo
27
28
Z V


J U


3'1
J Z


1 6 . 8
16.4
t o .  c


t o . z


16.4
t o .  c


1 7 . 5
1 7  . 4
17.4
1 7 . 2
1 7 . 5
1 7 6
1 7  . 1
1 6 I
1 7 . 0
1 6  9
1 7 . 0
1 7 . 3
16.7
t o . o


t o . o


t o . o


l o .  /


1 7 . 2
t o . Y


1 6 . 9
1 6 . 9
1 6 . 8
1 7 0
1 7 . 2


9 . '1
8 . 9
8 . 8
8 . 9
9 . 0
8 . 8
9 . 0
Y . Z


9 . 0


9 . '1
9 . 1
9 0
8 9
v . z


9 . 0
8 . 8
9 . 6
Y . O


9 . 5
9 3
9 . 4
Y . Z


9 . 5


9 .4
9 . 2
9 . 4
9 . '1


o . l


o . o


o . o


6 . 7
6 7
6 . 6
6 . 4
6 .4
O , J


6 . 3
6 . 6
o . 4


6 . 4
6 . 3


6 . 3
6 . 4
6 4
6 . 4


o . z


o . l


6 . 4
6 . 4
6 . 3
o . z


6 .3
6 4
6 5


1 0 0
1 0 0
1 0 0
1 0 0


97
97
97


97


20
z l


2 1
2 1
Z J


zo


24
zo
zo


zo


2 5
2 8
zo


2 8


mean
s .o .
N
m r n
max


1 6 . 9
0 .4
J U


to .z


t  / . o


9 .2
0 .2
30
8 .8
v . o


6 . 4
0 . 2
? n


6 . 2
6 7


98
2


1 0


1 0 0


zo


1
1 0
. ) A


28


2 1
4


6


Z U


Z J


, 1 . . .


\ # -
t tl'51 r r


' l  r


. i l
/ " t, ll u  ' (







WQ Computat ion -  accl imation (9-15-07 to 9-30-07) -  Test No. 686-39


Temp DO pH Cond Hard Atk
1
2


4
5
6
7
8
I


1 0
1 1
1 2
4 2 .


1 4
4 q


1 6
1 7


1 7  1
1 7 . 0
1 7  1
1 7 0
1 7 7
1 7  1
1 7 0
1 7  1
1 7  1
1 6  8
1 7  . 1
1 7 . 2
1 7 . 4
1 7 . 2
1 6 . 9
1 7 . 0


J . Z


9 . 2
8 . 8
9 1
Y .  I


9 0


9 . 4


Y . J


8 . 8
Y . J


v . J


8 . 8
8 8


8 . 3
8 . 1
7 7
7 8
7 6
7 9
6 . 2


7 9
7 7
7 . 9
7 7


7 . 7
7 . 8


a a


124
1 1 5
120
120
125
1 2 5
140
1 3 0
140
140
145
140
145
1 5 0
1 5 0
140


A 4


4 1
39


36
44
42
46
44
44
4B
4B
4B
48
48


30
30
2 1
34
34


Z Y


28
Z V


30


J I


JO


36
J /


mean
s . o .
N
m t n
max


1 7  . 1
0 .2


t o


1 6  8
1 7  . 7


9 ' r
0 .2


t o


8 . 8
9 . 5


7 . 8


t o


7 2
8 3


I JZ+


1 2
1 6


1 1 5
1 5 0


44
4


t c


36
4B


J Z
^


,1 q


2 1
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Start Date.
End Date:
Sample Date:
Comments:


10t1t07 16.15
10t5t07 16.00


Test lD
Lab lD:


96-hr Toxic Test-96 Hr Survival
Sample lD:


ORNAS-Northwestern Aquati Sample Type:
Protocol N45-686-Lamprey Ft acute Test Species:


Ani l ine
LY-Lampetra sp.


C o n c - m q / L 1 2 3 4
D-Control  1.0000 1.0000 1.0000 1.0000


113 1 .0000 1 .0000 1 .0000 1 .0000
176 1 .0000 1 .0000 1 .0000 1 .0000
318 0.7000 0.7000 0.6000 1 .0000
634 0.2000 0.2000 0.0000 0.3000


1300 0.0000 0.0000 0.0000 0.0000


Transform: Arcsin Square Root Rank l-Tailed Number
Conc-mq/L Mean N-Mean Sum Critical Resp


Total
Number


D-Control  1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4
' l  13 1.0000 1 .0000 1.4120 1.4120 I  .4120 0.000 4
176 1.0000 '1.0000 1.4120 1.4120 1.4120 0.000 4
318 0.7500 0.7500 1 .0701 0.8861 1.4120 21.798 4


"634 0.1750 0.1750 0.4164 0.1588 0.5796 43.287 4
1 300 0.0000 0.0000 0.1 588 0.1 588 0. ' l  588 0.000 4


18.00
18.00
12.00
10.00


10.00
1 0 . 0 0
10.00
10.00


0
0
0


1 0


40


40
40
40
40
40
40


Critical Skew KurtAuxil iary Tests
Shapiro-Wi lk 's  Test  ind icates non-normal  d is t r ibut ion (p <= 0.01)
Equalitv of variance cannot be
Hvoothesis Test  (1- ta i l .  0 chv TU
Steel's Many-One Rank Test 318 634 449.012


*-*--/
Maximum


Intercepl
TSCR


-10 .825  2 .15221  -15 .044  -6 .607


Statistic
79057 0.868


100


Dose mg/L


0.73529 4.14079


1 000 1 0000


Point P.obits -g/L 95% Fiducial L s


EC05 3.355 228.742 176.868 269.738
EC10 3.718 262.9 212.002 303.692


1 . 0


0 .9


0 .8


0.7
t r U  I J


EC20
EC25
EC4O


3.964 288.784 239.043 329.71
4.1 58 31 1 .162 262.499 352.606
4.326 331.737 283.974 374.133
4.747 38q.819 343.031 438.412
5.OOO (429.551) 381.302 486.1 05
sz1Tffis'is 421.177 542.3s7
5.674 556.206 491 .045 658.522
5.842 592.984 520.273 713.426
6.036 638.934 555.664 784.47
6.282 701.84 602.52 885.627
6.645 806.649 677.532 1062.86
7.326 1047.3 840.06 1504j8


o  o A
a - -
e


o  o 6
c L - -
o
o  n a
t -


0.2


0 . 1


0.0


C ' A A


ECSO
EC85
EC90
EC95
EC99


1 0


ToxCalc v5.0.23N


Parameter Value SE 95% Fiducial Limits Gontrol Chi-Sq Ctit ica
0. '16638 4
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Test: AT-Acute 96-hr Toxicity Test
Species: LY-Lampetra sp.
Samp le  lD :
Star t  Date:  1011lO7 16.15 End Date:  10/5/07 16:00


Test rD(686-39 l
Protocol: NAS-686-Lamprey Ft acute
Sample Type: Anil ine
Lab lD: ORNAS-Northwestern Aquatic Sciences


Pos I D Rep Group Start 24 Hr 48 Hr 7 2 H r 96 Hr Notes


1 1 D-Control ' lc 1 t


2 z D-Contro 1C 1
J D-Control 1C 1 (


4 4 D-Control 1C 1 (
6 1 ' l  13.000 I L 1C


o z 1 13 .000 1C 1C


7 1 13 .000 1C 1C


8 4 1 13 .000 1 t 1C


9 1 176.000 1C 1C
' t0


z 176.000 1C 1C


1 1 176.000 1C 1C


1 2 4 176.000 1C 1C


1 3 1 318.000 . l r


1 4 z 318.000 1C
'15 318.000 1C €
t o 4 318.000 1C 1C


1 7 1 634.000 1C
'18 z 634.000 1C z


1 9 634.000 1C


20 4 634.000 1C


2 1 I 1300.000 1C C


22 z 1300.000 ' lc c
Z J 1300.000 1C L


24 4 1300.000 1C c
Comments:


ToxCalc 5.0.23N
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LAMPREY (LAMzETRA Sp.) DEF|NtTtVE 96-HR
FLOW.THROUGH ACUTE TOXICITY TEST OF LINDANE


NAS Test No. 686-40


Submitted to


Windward Environmental LLC
200 West Mercer Street, Suite 401


Seatt le. WA 98119


Submitted bv


Northwestern Aquatic Sciences
3814 Yaquina Bay Road


P.O. Box 1437
Newport, OR 97365


April3, 2008







NORTHWESTERN AQUATIC SCIENCES


TOXICITY TEST REPORT


TEST IDENTIFICATION
Test  No. :  686-40
Title: Lamprey (Lampetra sp.) definitive 96-hr flow-through acute toxicity test of lindane.
Protocol No.: NAS-686-Lamprey FT acute, September 12,2001


STUDY MANAGEMENT
Studv Sponsor: Windward Environmental,200 West Mercer Street, Suite 401, Seattle, WA 98119.
Sponsor's Studv Monitor: Ms. Helle Andersen.
Testing Laboratory: Northwestem Aquatic Sciences, P.O. Box 1437, Newport, OR 97365.
Test Location: Newport Laboratory.
Laboratory's Studlz Personnel: G. A. Buhler, B.S., Proj. Manager; R. S. Caldwell, Ph.D., Study Director; L.K.
Nemeth, B.A., M.B.A., QA Officer; G.J. Irissarri, 8.S., Aq. Toxicol.
Studv Schedule:
Test Beginning: 1 0- I 8-07, 1 100 hrs.
Test Ending: 10-22-07, 1215 hrs.
Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Norlhwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
97365.
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices
(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR
ParI 792).
Statement of Qualitv Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was perforrned in accordance with the protocol and standard operating procedures. This reporl is an
accurate reflection ofthe raw data.


TEST MATERIAL
Description: Lindane (1,2,3,4,5,6-Hexachlorocyclohexane, y-isomer, 97%) Aldrichl-otNo. 07325DD.
Preparation of Working Stock Solution and Test Concentrations: Test solutions were prepared for continuous
supply to the test aquaria using a Benoit constant flow diluter (Benoit et a1.,1982). The diluter was set up to
deliver a 0.5 dilution series with a flow rate of approximately 80 rnl/min per toxicant concentration. The diluter
design was such that 160 ml/min of the toxicant solution at the highest test concentration (i.e. the water
saturation level of lindane initially estimated to be approximately 8 mg/L at the test temperature) was required
to be continuously delivered to the toxicant supply chamber of the diluter. To accomplish this, a large mixing
reservoir, approximately 54L capacify, to contain the saturated solution of lindane in dilution water, was
maintained at test temperature. The approach to preparing the saturated lindane solution in the mixing tank
involved continuous recirculation of the tank contents through one or more columns of lindane coated glass
beads (Veith and Comstock, 1975). The tank contents were continually mixed using a stainless steel stirring
paddle, while also replacing, under float valve control, dilution water to replace delivery of the nominal 8 mg/L
lindane solution to the diluter. Actual saturation of the tank contents with lindane could probably not be fully
achieved due a limited rate of recirculation through the Veith columns, and to the constant addition of make-up
water to replace solution delivered to the diluter. Note: From numerous unvalidated direct measurements by
NAS of lindane concentration in the Veith column eluates during progress of the sfudy, and in the mixing tank
following a full 24 hour cessation of solution delivery to the diluter at the end of the study, we have evidence
that the lindane water saturation level under test conditions may be approximately 5 mglL.


DILUTION WATER
Source: City of Newport municipal tap water, treated as below, was supplied continuously to the toxicant
diluter throughout the study.
Pretreatment: The water was dechlorinated by carbon filtration, particle filtered to I pm, and adjusted to a
target water hardness of 25-30 mg/L as CaCO3. Hardness adjustment was accomplished by passage of a
portion of the dilution water through deionization cartridges.
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NORTHWESTERN AQUATIC SCIENCES


TEST ORGANISMS
Species: Lamprey (Lampetra sp.)
AgeiSize: Ammocoetes; target size range, 4-6 cm; acfual size of l0 ammocoete subsample, 4.8 + 0.6 cm.
Source: Ammocoetes were field collected in approximately equal numbers from the Trask, Nestucca, Siletz,
and Alsea Rivers, Oregon. Field collection was by electoshocking and only 4-6 cm size ammocoetes were
retained. Personnel of Windward Environmental performed the ammocoete collections.
Acclimation: Upon receipt, animals were removed ffom the collection site sediment and placed in 10-gallon
aquaria supplied under flow-through conditions with dilution water. Water supply was sufficient (30-50
ml/min) to accomplish two volume changes of water per day. Approximately 50 lamprey were placed in each
tank. Tanks contained an approximate 8 cm deep layer of sediment (Sandtastic Play Sand, Waupaca Materials)
covered with approximately 26L of test water and were supplied with aeration. Normal behavior for the
lamprey ammocoetes was to immediately bury in sediment and remain there. Any that did not immediately
bury were discarded as potentially damaged. Ammocoetes were not fed during acclimation. Water quality
conditions during the two weeks prior to testing (10-3-07 to 10-17-07) were: temperature, 17.0 + 0.2oCl
dissolved oxygen, 9.3 1 0.3 mg/L; pH, 7.4 + 0.4; specific conductance, 133 !28 pmhos/cm; hardness, 46 + 12
mg/L as CaCO3; and alkalinity, 40 t 13 mg/L as CaCO:.


TEST PROCEDURES AND CONDITIONS
Test Chambers: The test chambers were two-gallon glass aquaria capable of holding 5.8 L of test solution.
Test chamber placement in the test area was random.
Test Concentrations: The nominal test concentrations were 8, 4,2, 1,0.5, and 0 mg/L (control) lindane.
Replicates/Treatment: 4
Organisms/Treatment: 40
Loading: 0.34 glL
Aeration: None.
Feeding: None.
Water Volume Changes: The diluter supplied approximately 80 rnl/min of test solution, or 115 Llday, at each
test concentration. At this rate of flow, test solution supply to each replicate aquarium was 5.0 volumes per
duy.
Effects Criteria: The effect criterion used in the lamprey ammocoete acute toxicity test was mortality, defined
as a lack of visible respiratory movement and absence of response to tactile stimulation. In addition to mortality,
qualitative observations ofsublethal responses were recorded when observed.
Target Water Ouality Conditions: Water quality measurements were taken daily as specified in the protocol
(Physical and Chemical Data, Items 1 and 2). The target water quality conditions were as follows:
Temperahrre. I 7 + 1 'C; dissolved oxygen, >4.0 mglL; hardness, 25-30 mglL as CaCO3. Actual test conditions
are reported in the Test Results section.
Photoperiod: The photoperiod was total darkness except for approximately 2-3 hours per day for observations
and test exposure system maintenance. Light intensity at the aquarium level was 14.1 foot-candles.


DATA ANALYSIS METHODS
The 96-hr proportion survival was calculated for each heatment replicate from the raw survival data and the
measured lindane concentrations for each treatment level. No attempt was made to compute an LC50 because
less than 50% mortality occurred at the highest test concentration employed. The NOEC and LOEC were
calculated according to U.S. Environmental Protection Agency (2002) methods. In this procedure, the NOEC
and LOEC values were computed using either Dunnett's test, T-test with Bonferroni's adjustment, Steel's Many-
One Rank Test, or Wilcoxon Rank Sum Test with Bonferroni Adjustment. The appropriate test was selected
after evaluating the data for normality and homogeneity of variance. The statistical software employed for these
calculations was ToxCalc. v.5.0.23N. Tideoool Scientific Software.


TOXICANT AND OTHER CHEMISTRY ANALYSES
Test solutions were sampled once daily for lindane from each test concentration by pooling samples from each
of the four test replicate aquaria. Subsamples were pooled into new disposable plastic beakers from which the
pooled sample was transferred to the analytical laboratory supplied sample bottles and shipped under chain-of-
custody procedures to the analytical chemistry laboratory (Columbia Analytical Services) at Kelso, WA. No
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preservative was employed. Samples were kept refrigerated at <4"C. Sample volumes were I L. Additional
samples were taken of the dilution water on day 0 of the test for analysis of particulate matter, TOC, and
ammonia-N, and from the control and highest test concentration treatments after 96-hr for measurement of
ammonia-N. These samples also were shipped to Columbia Analytical Services for analysis.


PROTOCOL DEVIATIONS
1. The protocol specified "constant dark, except during monitoring activities", and also that light intensify


should be 50-75 ft-c. when light was on. These specifications were judged to be contradictory and led to
the following action. Based on best professional judgment of the investigators, we reduced the light
intensify from that given in the protocol in order to minimize fright behavior responses of the ammocoetes
during the short period of lighting associated with daily observations.


2. The protocol states: "At the end of the test, all surviving control arffnocoetes are weighed and measured for
length by replicate." Through a laboratory error, a subsample of l0 ammocoetes were weighed and
measured at the beginning of the test instead. This is a minor deviation and is without consequence for
interpretation of the study results.


3. Diluter flows were not performed at the end of the test through a lab oversight. There was no evidence that
flows were impaired and water quality and lindane concentration data all confirm satisfactory performance
of the diluter.


TEST RESULTS
Water quality conditions measured in test aquaria during the 96-hr toxicity test are summarized in Table 1. The
temperature specification was met during the study. Dissolved oxygen remained near saturation throughout the
test. The pH ranged from 6.4 - 7 .2. Mean hardness also was in the specified range of 25-30 mg/L as CaCO3.


The concentrations of lindane measured during the toxicity test are summarized in Table 2. Mean measured
concentrations in the test ranged from 0.21 + 0.05 mg/L at the lowest level to 2.68 + 0.73 mglL at the highest
exposure level. Measured dilutions were roughly 25-35% of nominal test concenfrations. Higher test
concentrations could not be achieved because of solubility limits of lindane along with limitations on the rate of
operation of the Veith columns, and the high rate of utilization of toxicant stock by the diluter.


A summary of the 96-hr arnmocoetes survival results is shown in Table 3. In this study, the 96-hr control
survival (100%) met the test acceptability criteria of >90o/o. Therefore, the test meets the protocol criterion of a
valid test. Parlial mortality was observed in the highest (2.68 mglL) test concentration. No mortality occurred in
any other test concentrations.


The toxicity of lindane to lamprey (Lampetra sp.) ammocoetes as the 96-hr LC50 was >2.68 mglL. The NOEC
and LOEC concentrations were 2.68 and >2.68 mg/L lindane, respectively.
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Table 1. Measured water quality conditions during the 96-hr acute toxicity test of lindane to
lamorev ammocoetes.


Parameter Mean + S.D. N Range


Temoerafure (oC) 11.3 + 0.2 30 1 6 . 8  -  1 7 . 6
Dissolved oxvsen (ms/L) 8.9 t  0.4 30 7.9  -9 .7
pH 6 . 9  ! 0 . 2 J U 6.4 -  7.2
Soecihc conductance (umhos/cm) 9 6 + 4 t 0 89 - 102
Hardness (mg/L as CaCO:) 2 6 + l l 0 2 6 - 2 8
Alkalinity (mg/L as CaCO:) 1 5 + l t 0 1 3 - 1 1


Table 2. Measured concentrations of lindane during the 96-hr acute toxicity test of lindane to
lamorev ammocoetes. Measurements oerformed bv Columbia Analr,tical Services.


Nominal (mg/L) Measured (mg/L)


Mean + S.D. N Range


8 2.68 !  0 .73 5 1.60  -  3 .60
4 1 . 1 5  t  0 . 3 4 5 0.16 - |  .60
2 0.56  1  0 .08 5 0.44 - 0.67


0.28  1  0 .12 0.07 - 0.36
0 . 5 0 .21  +  0 .05 ( 0 .15  0 .26
0 0.0 r  0 .0 5 0.0  -  0 .0
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Table 3. Survival of lamprey ammocoetes, Lampetra sp. exposed for 96 hours to lindane.


Lindane Ammocoetes Ammocoetes Percent Mean"/o
(mg/L) Replicate exposed Surviving Survival Survival


2 .68


1 . 1 5


0 . 5 6


0.28


0 .2 r


0.0
(Control)


A
B
C
D


A
B
( .


D


A
B
L ,


D


A
B
C
D


A


B
C
D


A
B
C
D


1 0
l 0
1 0
1 0


1 0
l 0
l 0
1 0


1 0
1 0
1 0
l 0


l 0
1 0
1 0
1 0


1 0
l 0
t 0
l 0


l 0
1 0
l 0
l 0


6
9
l 0
l 0


l 0
1 0
1 0
1 0


1 0
l 0
l 0
l 0


1 0
1 0
1 0
l 0


1 0
t 0
t 0
l 0


l 0
t 0
l 0
t 0


60.0
90.0
100.0
100.0


100.0
100.0
100.0
100.0


100.0
100.0
100.0
100.0


100.0
100.0
100.0
100.0


100.0
100.0
100.0
100.0


100.0
100.0
100.0
100.0


87.5


100.0


100.0


100.0


100.0


r00.0


* Mean significantly (p:0.05) different from the control.


Test No. 686-40 PageT of7







APPENDIX I


PROTOCOL







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lanrprey FT acute
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STLJDY PROTOCOL


LAMPREY (LAMPETRA sp.)
FLOW THROUGH ACUTE TOXICITY TEST


INTRODUCTION


Purposeo fS tud ) , :  Thepu rposeo f th i ss tudy i s tode te r rn ine theacu te tox i c i t yo f s i xchemica l s , rep resen t i nga
range of toxic modes of action, to lamprev (Lontpetra sp.) amrnocoetes. The study wil l be performed using
methods based on the methods fbr nreasuring acute toxicity with other fish species as described in U.S.
Envi ronmental  Protect ion Agency (2002) and Amer ican Society for  Test ing and Mater ia ls  (ASTM) (  1996)
guidance.


Sun tmaryo fMe thod :  l nde f i n i t i ve tes t s .  l an rp reyammocoe tesa reexposed fo r96hou rs to f i veconcen t l a t i ons
of test rnaterial and a dilution water control. The test concentrations are arranged in a logarithmic series based
on the resul ts  of  range f ind ing tests.  Four  repl icates,  each wi th l0  organisrns,  are employed at  each test
concentration, if there are sufficient nunrbers of ammocoetes. Flow-through exposures are errplol,ed. Test
chanrbers are g lass aquar ia less than or  equal  to  two gal lons in  volurne.  Morta l i ty  is  the ef fect  cr i ter ion.  The
data analys is  consists  of  ca lculat ing means and standard deviat ions fbr  surv iva l .  An LC-50 wi th 95%
conf idence intervals  mav be calculated a lons wi th the NOEC and LOEC concentrat ions.


STUDY MANAGEMENT


Sponsor's Narne and Address:
Windward Envi ronrr renta l  LLC
200 West  Mercer  Street .  Sui te 40 I
Sea t t l e .  WA 98119


Sporrsor 's  StudJ Moni tor :
Ms.  Hel le  Andersen


Name of Testine Laboratory:
Northwestern Aquatic Sciences
3814 Yaquina Bay Road
P.O.  Box  1437
Ner.vport, OR 97365


Test  Locat ion:  Newport ,  OR.


Laboratory's Ke)' Personnel to be Assigned to the Study:
Laboratory Director :  Richard S.  Caldwel l ,  Ph.D.
Project  Manager/Study Director :  Gary A.  Buhler ,  B.S.
QA Off icer /Toxicology Prograrn Mgr:  L inda K.  Nemeth,  B.A. ,  N, l .B.A.
Aquat ic  Toxicologis t :  Gerald J.  I r issarr i .  B.S.


Proposed Study Schedule:  Ju ly  2007 through September 2007.


Good Laboratory Practices: The test is conducted fbllowing the principles of Good Laboratory Practices (GLP) as
defined in the E,PA/TSCA Good Laboratory Practice regulations revised August 17. 1989 (40 CFR Part792).
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TEST MATERIAL


Descr ip t ion :  Chenr ica ls  to  be  tes ted  inc lude an i l ine ,  copper ,  pentach lo ropheno l .  l i ndane,  d iaz inon and
naphtha lene.


Preparation of Working Stock Solut ion and Test Concentrat ions: Test rraterials wi l l  be adrninisterecl using a
cons tan t - f low d i lu te r  based on  the  des ign  o f  Beno i t  e t  a l  (1982) .  S toc l<  so lu t io r rs  o f  the  spar ing ly  so lub le
organ ic  contpounds.  e .g .  naphtha lene.  pentach lo ropheno l ,  I indane.  d iaz inon.  w i l l  be  prepared cont inuous ly  by
rec i rcu la t ion  o f  d i lu t ion  water / tox icant  s tock  so lu t ion  th rough a  co lu r rn  o f  tox icant  coa ted  g lass  beads (Ve i th
and Cot t ts tock ,  1975) .  Th is  i s  a  conceptua l  approach in  wh ich  the  spec i f i c  co lumn,  f low ra tes .  g lass  bead
s izes ,  e tc .  need to  be  deve loped empi r i ca l l y .  w i th  ana ly t i ca l  feedback .  fo r  each s tudy  cons ider ing  such
var iab les  as  chent ica l  so lub i l i t y .  tes t  te rnpera ture ,  des i red  h ighes t  tes t  concent ra t ion ,  s tock  tox icant
consulnption rate, etc. Given the above. sonre modif icat ions are anticipated as the studies progress. Init ial
sys tem charac ter is t i cs  a re  as  fo l lows:  l )  the  tox icant  n r ix ing  tank  w i l l  have a  60- l i te r  capac i ty ;  2 )  a  20  x  2g0-
cnr  g lass  co lumn wi l l  be  employed (10  x  200-cm and 40  x  560-cn  co lu r .uns  are  a lso  ava i lab le ) ;  3 )  the  co lunrn
pack ing  w i l l  e rnp loy  5-mm g lass  beads coated  r .v i th  the  tes t  compound;4)  par t i cu la tes  w i l l  be  f i l te red  ou t
th rough g lass  woo l ;  5 ) t lo rv  th rough co lu rnn  w i l l  be  cont ro l led  by  a  var iab le -speed per is ta l t i c  pump or  by
in te r rn i t ten t  punrp ing ;  and 6)  tub ing  w i l l  be  g lass  and s i l i cone rubber .  GC/MS ana lys is  o f  tox icant  in  the
tox icant  mix ing  tank  w i l l  be  used to  op t im ize  the  sys tenr  fb r  each chemica l  no ted  above pr io r  to  tes t
in i t ia t ion .The conten ts  o f  the  s tock  tox icant  reservo i r  w i l l  be  cons tan t ly  rep len ished w i th  f resh  d i lu t ion  water
as  tox icant  so lu t ion  is  supp l ied  to  the  d i lu te r .  The an i l ine  s tock  so lu t io r r  w i l l  be  prepared s imi la r ly ,  bu t  by
vo lumet r ic  add i t ion  o f  an i l ine ,  us ing  a  rne ter ing  pun lp ,  to  the  s tock  tox icant  reservo i r  ln  / rcu  o f  the  Ve i th
co lumn.  The copper  work ing  s toc l<  so lu t ion  w i l l  be  prepared in  the  same appara tus  by  n te te r ing  pump add i t ion
o f  a  concet r t ra ted  copper  s tock  so lu t ion  to  the  s tock  tox icant  reservo i r .  A l l  tox icant  work ing  s tock  so lu t ions
wi l l  be  prepared and tna i l r ta ined under  the  sarne  cond i t ions  as  in  the  tes t  exposures  and de l i verec l  con t inuous ly
to the toxicant chantber ofthe di luter at an appropriate rate.


D I L U T I O N  W A T E R


Dilut ion r.vater r 'vi l l  be dechlorinated Cii ty of Newporl rnunicipal tap water ad.justed to a water hardrress of 25-30
mg/L as CaCOr.


T E S T  O R G A N I S M S


Species: Larnprey. [ .ontpett 'a sp.


Source: Anrrnocoetes wil l  be col lected by Windward staff and del ivered to the laboratory each day of
co l lec t ion .  The amntocoetes  w i l l  be  co l lec ted  f ronr  severa l  r i vers  inc lud ine  the  S i le tz  R iver .  wh ich  was the  s i te
for Phase I anrmocoetes.


Age:  a r r rmocoetes  ( juven i le  p r io r  to  metamorphos is )


Accl irnation and Pretest Observation: Test organisms wil l  be held in the laboratory in order to accl intate to test
tempera ture .  Uponrece ip t ,an i l ra lsareremovedf iomthesed i r ren t theyarerece ived inandp laced in  l0 -ga l lon
tanks  under  f low- th rough cond i t ions  ( -35  mL/ rn inu te ,  o r  -  2  vo lume changes per  day ,  w i th  one add i t iona l  da i l y
s iphon and rep lace lnent  o f  2 /3  vo lume o f  each tank) .  Approx i rna te ly  50  lamprey  are  p laced in  each tank .
Tanks  w i l l  con ta i r t  a t  leas t  3  inches  o f  sed in ren t  (Sandtas t ic  P lay  Sand.  Waupaca Mater ia ls ,  o r  s in r i la r  n ra te r ia l )
covered w i th  approx imate ly  26L o f  tes t  r ' va te r  and supp l ied  w i t l r  aera t ion .  The nrax i rnunt  tempera ture  var ia t ion
d u r i n g h o l d i n g w i l l  b e +  l ' C . T h e a m r n o c o e t e s w i l l  b e a c c l i r n a t e d t o t h e l a b o r a t o r y t e s t c o n d i t i o n s f o r a
rn in i tnum o f  5  to  7  days  pr io r to  tes t  in i t ia t ion .  Th is  r r r in i r lunr  nunrbero f  days  app l ies  o r r l y  to  the  f i rs t tox ic i ty
test conducted on each batch of f ield-col lected organisrrs. For al l  other tests, the antmocoetes wil l  be held lor at
leas t  l3  days  pr io r to  tes t  in i t ia t ion .  When a  tempera ture  ad jus tment  o f  rnore  than 3  to  5"C is  requ i red ,  the
transf 'er frorn f ield col lect ion water to laboratory di lut ion water wi l l  be gradual. Norrral behavior for lamprev
anlmocoetes is to imnrediately bury in sedinrent and remain there. Any dead anintals observed on the sediment
srtrface are rernoved dai ly. Past experience suggests that morlal i ty is nrinirnal during shorl-term holding and
any n lo r ta l i t y  i s  l i ke l l ' due  to  damase f iom f le ld  co l lec t ion .  I f  anrnrocoetes  do  no t  bury  o r there  is  excess ive
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rnorlal i tv in any tank. animals frorr that tank wil l  not be used for test ins. Amrnocoetes wil l  not be fed since
they are being held shoft-ternr.


DESCRIPTION OF TEST SYSTEM


P r e p a r a t i o n o f T e s t C o n c e n t r a t i o t . t s :  T e s t r n a t e r i a l s w i l l  b e a d n t i n i s t e r e d u s i n g a c o n s t a n t - f l o w d i l u t e r b a s e d o n
the  des ign  o f  Beno i t  e t  o l  (1982) .  The d i lu te r  rv i l l  be  ca l ib ra ted  to  de l i ver  a  0 .5  d i lu t ion  ser ies .  F low ra tes
rv i l l  be  ad jus ted  to  de l i ver  a t  leas t  f i ve  tes t  char rber  vo lun tes  per  concent ra t ion  per  day .  D i lu te r  f low ra tes  w i l l
be  measured and docr tn ten ted  a t  the  beg inn ing  and conc lus ion  o feach 96-hour  tes t .  Th is  w i l l  be  done by
measur ing  ind iv idua l  d i lu te r  cap i l la ry  tube f lows.  When the  f low ra tes  are  en tered  in to  an  Exce l4  spreadsheet ,
the  ac tua l  d i lu t ions  o f the  tox icant  s tock  can be  computed.  Ac tua l  tes t  chenr ica l  concent ra t ions  (o rgan ic
chemica ls )  in  the  tox icant  r r r i x ing  chanrber  ( tox icant  s tock  so lu t ion)  and in  exposure  aquar ia  w i l l  per iod ica l l y  be
measured on a real-t i lne basis at NAS to veri fy that nominal corrcerrtrat ions are being routinely achieved.
Def in i t i ve  concent ra t ion  doc t r t ren ta t ion  in  tes t  aquar ia  w i l l  resu l t  f ronr  da i l y  sanrp les  sh ipped fo r  ana lys is  to
C A S .


Test Chanlbers and Ettvironntental Control:  
' fest 


chanrbers used in the toxicity study are glass aquaria less than
or equal to two gal lons in volur.t te. The test systenr is housed in a constarrt-tetnperature, photoperiod-contr-ol led
room.  Aera t ion  is  t ro t  employed.  The photoper iod  is  cons tan t  dark  except  dur ing  n ton i to r ing  ac t iv i t ies  when
arnb ien t  (50-75  f t -c )  l igh t ing  is  used.


C lean ing :  A l l  labora tory  g lassware ,  inc lud ing  tes t  charnbers  and tox icant  d i lu t ion  sys tem,  w i l l  be  c leaned based
on the nrethods described in U.S. Environnrental Protection Agency (2002). Init ial  cleaning incorporates the
u s e o f a l a b o r a t o r y d e t e r g e n t f o l l o w e d b y m L r l t i p l e t a p w a t e r r i r r s e s .  S u b s e q r - r e n t l y , e i t h e r d i l u t e ( 1 0 % . V : V )
ac id  (hydroch lo r ic  o r  n i t r i c )  o r  ace tone is  used to  renrove meta ls  o r  o rgan ic  contan t inants .  respec t ive ly .  Fur ther
mult iple tap water r inses are enrployed after each acid or acetone treatrnent. Sodiurn hypochlori te bleach nray
be employed on  a  l im i ted  bas is  to  ensure  tha t  rn ic roorgan is rns  tha t  cou ld  metabo l ize  organ ic  toxrcanrs .  e .g .
naphtha lene,  a re  no t  p resent .  Exhaust ive  tap  water  r ins ing  is  a lways  ernp loyed fo l low ing  any  chemica l  c lea l ing
t rea tment .  A  i lna l  d i lu t ion  water  r inse  o f  the  exposure  appara tus  w i l l  p recede in i t ia t ion  o f  each s tudy .


EXPERIMENTAL DESIGN AND TEST PROCEDURES


Exper imenta l  Des iqn :  The de f ln i t i ve  tes t  invo lves  exposure  o f  lanrprey  anrmocoetes  to  f i ve  tes t  concent ra t igns .
us ing  a  0  5  d i lu t ion  ser ies .  a t rd  a  d i lu t ion  water  cont ro l .  E ,xposures  are  fo r  96  hours .  Each t rea tment  cons is ts  o f
four repl icates, each cotrtaining l0 arnmocoetes. i f  there are suff icient nurnbers of arnmocoetes. I f  there are not
enough amlnocoetes for I  0 per rep I icate, then at least 20 per treatment (5 per repl icate) is the m in imunr number
preferred. Test charrbers are randortr ly distr ibuted in the test area. Arnntocoetes are impart ial ly distr ibuted to
each aquariumr by adding one or two aninrals to each test repl icate and repeating the process unti l  each contains
l0  o rgan is rns .


Effect Criterion: The effect cr i ter ion r-rsed irr the lamprey anlrocoetc acute toxicity test is mortal i ty. defined as
a lack of visible respiratory Inovernent and absence of response to tact i le st intulat ion. The mortal i ty data wil l  be
used to col l lpute LC-50s fbr each exposure period. In addit ion to nrortal i ty, qual i tat ive observations of sublethal
responses consist ing of errat ic swimr.tr ing, hyperventi lat ion, hentorrhaging, and hyper/hypoactivi ty (compared
to the activi ty of the organisms in the control group) wil l  be recordecl i f  observecl.


Tes t  Cond i t ions :  The d isso lvec l  oxygen concent ra t ion  in  each tes t  con ta iner  r r rus t  be  >  4 .0  rng /L  th roughout  the
tes t .  The tes t  te r rpera ture  employed is  l7  +  l 'C .  A  photoper iod  o f  cons tar r t  darkness  is  used,  except  dur ing
nron i to r ing  ac t iv i t ies  when i l lunr ina t ion  is  supp l ied  by  day l igh t  f luorescer r t  lamps a t  an  in tens i ty  o f  50-75  f t
cand les .  Load ing  shou ld  no t  exceed 6 . lg /L  a t  l7 'C  accord ing  to  EPA.  ASTM recornmends load ing  no t  exceed
lg /L  o f  so lu t ion  pass ing  th rough the  charnber  in  24  hours  o r  l0g /L  o f  so lu t ion  in  the  char r rber  a t  any  t ime.


Beg inn inq  the  Tes t :  Ac id ing  the  organ isnrs  to  t l ie  equ i l ib ra ted  tes t  con ta iners  as  prev ious ly  descr ibed beg ins  the
tes t .


Feed ing :  Nor re .


Page 3 of6







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lanrprey FT acute
September 12,2007


Analys is  o f  Tes t  Concent ra t ions :  Dur ing  each tes t ,  samples  w i l l  be  co l lec ted  fo r  chemica l  ana lys is ,  he ld  a t  4 'C
and sh ipped by  overn igh t  de l i very  to  Co lumbia  Ana ly t i ca l  Serv ices  in  Ke lso ,  WA.  The sarnp l ing  schedu le  and
procedure  w i l l  fo l low the  pro jec t  QAPP.


Test Duration. T-vpe and Frequency of Observations. and Methods: The test duration of the acute toxicity test
is 96 hours. The type and fr"equency of observations to be u.rade during the test are sumrnarized as fol lows:


Tvpe of Observation Times of observation
Bio loe ica l  Data
l.  mortal i tv (each test container) 0,  24,  ,18,  72,  and 96 hr
2.  sub le tha l  observa t ions  (qua l i ta t i ve) 0 ,24 ,  48 ,72 .  and  96  h r
Phvs ica l  and Chemica l  Data
1 .  D isso lved oxygen.  pH.  &  tenrpera ture ,  ( in  o r re


rep l i ca te  o feach tes t  leve l  and the  cont ro l )
2 .  Conduct iv i t y ,  hardness  & a lka l in i ty  ( in  one


repl icate of highest concentrat ion and control)
3 .  Tox icar . r t  concent ra t ion  sampl ing  ( in  one rep l i ca te


o feach tes t  concent ra t ion  and the  cont ro l )
4. Di lut ion water sarnple fbr part iculate rnatter, TOC


and arnnronia
5. Sample for arnmonia taken fronr one repl icate of


control and hiehest test concentrat ion


0.  2 '+.  48.  72,  and 96 hr


0, 24, 48. 72, and 96 hr


0.24.  48.72,  and 96 hr


0 h r


96 hr


During the test, dead organisrns are rernoved every 24 hours and frozen by concentration for possible tissue analysis.
Dissolved oxygen is measured using a polarographic oxygen probe cal ibrated according to the rnanufacturer 's


recomnrendations. The pH and tenrperature are measured using a pH probe and a properly calibrated meter with
sca led iv is ionsof0 . lpHun i ts .  Conduct iv i t y ismeasuredus ingaca l ib ra tedconduct iv i t ymeter .  Sarnp les for
chenrical analysis wil l  be col lected, preserved, and sent to Columbia Analyt ical Services fol lowing the recomnrended
orocedures of the analvt ical laboratorv.


Test Terurination: At the end of the test, al l  surviving control anrrrrocoetes are weighed and measured for length by
repl icate. Al l  surviving or dead test orgarrisnrs wil l  be f i 'ozerr by concentrat ion for possible later t issue analS.sis by
Colurnbia Analyt ical Seryrces.


Criteria of Test Acceptance: The test results are acceptable i f  survival in the controls is at least 90%. The
tox ic i ty  tes ts  w i l l  be  per fo rmed as  a  50%o d i lu t io r r  ser ies .  i t  i s  an t ic ipa ted  tha t  each tes t  w i l l  have a t  leas t  one or
possibly two part ial  nrortal i ty concentrat ions. Norrr inal concentrat ions of each toxicity test have be reviewed
and approved by  EPA (EPA 2007) .  However ,  because o f  the  exper imenta l  na ture  o f  the  s tudy  and the  l im i ted


supp ly  o f  ammocoetes .  the  acceptab i l i t y  o f  the  tox ic i ty  tes ts  w i l l  be  based on ly  on  the  >  907o surv iva l  in  cont ro l
g roup.


D A T A  A N A L Y S I S


The percent of l ive arnr.nocoetes is calculated for each treatment repl icate from the raw data and the rneans are
obta ined fo reach t rea t rnent  leve l .  An  LC50 (mor ta l i t y )  i s  ca lcu la ted  us ing  Prob i to rTr imr r red
Spearman-Karber rnethods. The NOEC and LOEC are calculated for each endpoint according to U.S.
Env i ronmenta l  Pro tec t ion  Agency  (2002)  n re thods .  l r r  th is  p rocedure ,  the  NOEC and LOEC va lues  are
conrputed using either Dunrrett 's test, T-test with Bonferroni 's adjustment, Steel 's Many-One Rank Test, or
Wilcoxon Rank Sunr Test with Bonferroni Adjustnrent. The appropriate test is selected after evaluating the
data for nornral i t l 'and honrogeneity of variance. An arcsine-square root transforrnation is performed on the
percentage effect data prior to stat ist ical analysis. The stat ist ical softu'are enrplol,ed fbr these calculat iorrs is
Toxca lc ,  v .5 .0 .23N.  T idepoo l  Sc ien t i f l c  Sot iware .


REPORl ' ING
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NORTHWESTERN AQUATIC SCI ENCES PROTOCOL NO. NA5-686-Lamprey FT acute
Sentember 12.2007


The f ina l  repor t  o f  the  s tudy  resu l ts  u rus t  inc lude a l l  o f  the  fo l low ing  s tandard  in fb r rna t ion  a t  a  min i r t runr :
l .  Name and identi f icat ion of the test;
2. The investigator and laboratory;
3. Inforrnation on the toxicants,
4. Inforrnation on the di lut ion water:
5. Detai led infbruration about the test organisrns;
6 .  Descr ip t ion  o f the  tes t  sys tem and i t s  ca l ib ra t ion ,  inc lud ing  tes t  chanrbers  and d i lu t ion  sys ten l ;
7 .  A  descr ip t ion  o f  the  exper i rnenta l  des ign  and o ther  tes t  cond i t ions  inc lud ing  water  qua l i t y ;
8. Definit ion of the effect cr i ter ia and any other observations:
9. Responses, i f  any, in the control treatrnent;
10 .  Tabu la t ion  and s ta t i s t i ca l  ana lys is  o fn teasured respo l lses ;
I l .  A descript ion of the stat ist ical rnethods used;
12. Any unusual information about the test or deviat ions frorn procedures;


The f lna l  s tudy  repor l  w i l l  inc lude the  s tudy  pro toco l  and a l l  s tudy  raw data  as  append ices .


STUDY DESIGN ALTERATION


Arr rendtnents  Inade to  the  pro toco l  rnus t  be  approved by  the  sponsor  and s tudy  d i rec to r  and shou ld  inc lude a
descript ion ofthe change; the reason for the cl iange; the date the change took effect; and the dated signatures of
the study director and sponsor. Any deviat ions in the protocol nrust be described and recorded in the study rar.v
data.


R E F E R E N C E D  C U I D E L I N E S


ASTM.  1996.  S tandardgu ide fbrconduct ingacute tox ic i ty tes tsontes tnra ter ia lsw i th f i shes ,macro inve f teb la tes ,
and arnphibiarl ,s. E729-96. Aurerican Society fbr Testing and Materials, Phi ladelphia, PA.


Beno i t ,  D . ,  V .  Mat tson,  and D.  O lson.  1982.  A  cont inuous- f low r r in i -d i lu te r  sys tem fo r tox ic i ty  tes t ing .
Water  Res.  l6 :457-464.


E P A . 2 0 0 2 .  M e t h o d s f o r M e a s u r i n g t h e A c u t e T o x i c i t y o f E f f l u e n t s a n d R e c e i v i n g W a t e r s t o F r e s l r w a t e r a n d
Mar ine  Orgar r isnrs .  F i f th  ed i t ion .  EPA-821-R-02-0  12 .  Of f i ce  o f  Water ,  U .S.  Er rv i ronmenta l  P lo tec t ion
Agency ,  Wash ing ton .  DC.


EPA. 2007. Letter to Lower W i l lanrette Group f i 'orrr C. Humphrey and E,. B l ischke dated August 17 , 2007 regarding
Port land Harbor RI/FS: Lamprey toxicity test f leld sampling plan and QAPP Phase 2 addenda (approval letter).  US
Environmental Protection Agency Region 10, Oregon Operations Off ice. Port land. OR.


Veith G.D. and V.M. Comstock. 1975. Apparatus lor cor.rt i rruously saturating water with hydrophobic organic
chenr ica ls .  J  F ish  Res Board  Can 32 :18 '19-  185 L
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NA5-686-Lamprey FT acr-rte
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Appendix A
Test Conditions Summarv


I  .  Test species Lamnelra so.


2 .  Tes t  t vpe : Flow-thror.rsh
3.  Test  durat ion: 96 hr
4. TemDerature: t 7  +  l ' c
5.  D isso lved oxygen: > 4.0 ms/L
6 .  L i c h t  c r r r a l i t r  &  i n t e n s i t v : Anrb ien t  labora tory  l iqh t  (50-7 .s  l t -c )


7 .  Photooer iod : Constan t  dark .  except  dur in r l  r lon i to r inq  ac t iv i t ies


8.  Test  chaurbers: g lass  aquar ia  less  than or  equa l  to  two ga l lons  in


vo lume.


9 .  Tes t  chamber  vo lu rnes  per  dav : At least  5
0.  Rep l ica tes  per  t rea t rnen l : 4
I  .  Organisms rrer repl icate: l 0
2.  Ace o f  tes t  o rqan is rns ammocoete


L  Feed ine  re ! . r i r re : None


4.  Aera t ion : None


I  5 .  Di lu t ion water : Dechlorinated City of Newpoft tap water; hardness
adiusted to 25-30 rnc/L as CaCO,


16.  Tes t  concer t t ra t io r rs : -5 and a di lut ion water control


17 .  Water  qua l i t y : Ternperature, pH. & dissolved oxygen in one repl icate


o f  each tes t  concent ra t ion  da i l y .  Conduct iv i t y .
hardness  & a lka l in i ty  in  one rep l i ca te  o f  h ighes t


concent ra t ion  and cont ro l  da i l v


I 8. Special controls None


1 9 .  E n d p o i n t : Morral i t
20.  Test  acceotabi l i tv  cr i ter ia : >907o control survival
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NORTHWESTERN AQUATIC  SC IENCES PROTOCOL NO. NAS-686-Lamprey FT acute


I ,AMPRI ]Y  SLJRVIVAI ,  FLOW-THROIJGHTEST


Test No. 686-40--Clicnt--- Windtt 'ald - Invest igator


STUDY MANAGEMENT:
Cl ient :  WindwardEnvironm
Cl ient 's  Study Morr i tor :_ Ms.  Hel le  Andersen
Testi n s Laboratorl '  : Northwestern Aq tratic Sc iences
Test  l -ocat ion:  3814 Yaquina Bay Road" Ner.vpor t .  OR 97i6-5
I  ab,r ra lo | r ' r  St r rdr  Pc|sot t t te l :  -  -Aa ( - -L


Proicct Marrager: Caly!--Btrl-r let'LVfs Sttrclr Dircctor: qtqll4rd-!93ld}glJ \(;/\


QA Officer: L.l(. Nenreth I G.t-]-4fS -tt-s^L


2 .
.1.


S t r rd r  Sc l rc t l r r le :  i
l c s t  B c g i r t t r i r r r : :  l v l t f / 0 7  l / O C


l ' a


TEST MATERIAL :


- [cst  
I : r rd inc:  IL t  zz/ r ,- - T T


( :J5


Descripriol: _L,indancll, l-L:L5li-l igrachloroc-r'clohq.\ane. 1-i lq.prer.979lo). Aldrich Lot No. 0732-5DI)


D ILUT ION WATER:
Desc r i pt i on : __Drdfler-t rt  taD \\ 'atcr


D r t e  o f ' P r c p a ' n t i o r r  c " r f f i ' t '  { - / " r ;
w a t e r t l r n l i t l :  (  o r r t l .  ( t , , ; i ; ; - . ' n  r - T f  ;  !  d l " ' i  


'  
n l '  r : .  3  - c  ! ' '  -


l iardness (nig/L as CaCO,) 2d.F-i-S ..; Alkalinitl '(nrgil- aiC.aC"O.i-f-v,g: i.4
Treatrrents: I laldness adju qr.g'[!]! I Ctrlligarr 


' 
watgl-!e41lll9-11!l]l!9l1r


TEST ORGANISMS:
4-6 crn


TEST PRO( ] I . ]D t ]RF ,S  AND CONDIT IONS:
'l 


csr Concerrlrarions (norninal): _EJ, l. l . 0.5. & ()-lffgl- {. lV'-. -;
Test Clrarlbers (dcscription): $galpn glqsS ilg!4lj ir Test Voltrtrie (rnl): -5.8Q L tf t , l  , i t


Rep licatcsi treattxent: . 4 Organ islr s itreatlrent: ;rc-1-l!)lre pliqqtg)


I cst $ irtcr clrarrscs: Lle\ l l l lotlglt i  6 € (
Aclar iorr  drr r i r rg t . r r ,= u-1.  


. -  " . -W 
11) t ' i l  Z ' / '  J  l , t t " lL  " ' \Sa1"! '


Ternperaturc (oC): 17 !-l:C,_
Ireeding: Npu_e , Plrotoperiod: Darlqrqss g.rcqt ftr WQ &-.llsr!r!rJ]rE4!1119!!9lll!


' l 'est 
Duration (hr) !!- lfa!$ 


' lanl< 
Placetl lerlt: Qrllplete rari lp1ffiZ--altSff


I larrdorr ization (. ' lr irrl :


t Dtluter 
---l


lilIffi
I ' a g c  l o f  / 9







NORTI ' IWESI 'ERNAQIJAT IC  SCIE .NCES PROTOCOL NO. NAS-686-Larnorev FT acute


LAMPREY SURVIVAL FLOW-THROUGH TESI-


Test  No.  686-40 Cl ient Windr.vard Investigator


W E I G H T  O F  I O  A N I M A L S  A T  T E S I ' I N I T I A T I O N


MISCELLANEOUS NOTES:


Roonr  l i gh t  i n tens i t \ ' ( l t ) :  l { . 1  l o ,  r ! r c {  6 r  i


Chemist r l  sar lp les takc-n c la i ly .


Chernis t ry  santp les for  par t icu late nrat ter .  TOC & arnrnonia in  c l i lu t ion rvater  taken on test  day 0


Chemistry ,samples fbr  arr r lor r ia  taken in contro l  & 8 nrg iL A repl icate on test  day ' t1.


l C  l ! - c  {  G s t


th  (crn) Comments


[ : r r t l r  codcs:
I  )  ( 'orrcct ion ol  handrvrr t ing error
l )  \ \ ' r i t tcn rn urong loci t t io t r .  cntrr  t ie lc tcd


l )  Wrong  da te  de ie ted ;  r ep laced  l v i t h  co r rec t  da ta


4) L,r ror  fbund in nreasuretnent .  nteasurelr tetr t  repeated


P a g e  2  o f  i ' l







NOR]-HWESTERN AQLJA-I IC SCIENCtrS PROI-OCOL NO. NAs-686-Larrpre l 'FT acute


LAMPRF-Y  S [ - IRV IVA I -  FLOW. I 'HROL]GH TEST


Test  No.  686- ,10 Cl ierr t  Windrvard Invest igator


WATER QUALITY  DATA SHEET


DA\ o t  lO ,< i  r j i t  tF( / .= 'J


-tr; Terr tp
( " (  ) p l l


L  ond .


lrnrhosr'cnr


D()
(  n rg / l - )


fota l
I  Iar t lness
(n r ! r / 1 . )


-['otal


A l ka l i n i t r
( n r s / l - )


5 r l rv  I  vors
Coln lnents


L] a' f)


8 t ' t '.7 
L 1 ? q 1 t r) l e


:t i ' l . l '7 "L q G l c {L ' j t c l c
) 17. I . 1  1 q .s l c t c , r c
I t ( . 1 ? . L q l I C t t I t l o


0 s lL," ' t
' l . t r,1 ,2, i c ' t t


U t 7  t ( .r( ?q jffi L u 1 r C | (,' t c '


Cherrristrv sanrples taken (/0 /rl?,+-') Q.!l:$l (€'*


Par t icr r la te n1at1er .  TOC. and arnnrorr ia  sarnples ta l ten in  c l i lLr t ion r 'vafer  (  1Ai i7 , ' ' \ ' , )  -  6Jf
Hours of I ight: l- C. .


D A y  I  l l t t i t i i  J l )  { * r l ('/
L  O l l C .


(  n lg i  t . )
l -crr rp.  I


I P i l


I


t
C'oncl


I t t11l l ( ls, /c l I


Do
( nrg/l . )


I  ota l
H arclncss
( nrg/ l - )


I  ( ) ta l
A  l ka l  i n  i t r


( rng/ l - )


) u r v IVo rs
Comnlents


B ( t)


5 Q 7-. 2t' t 7 ,a I L t a r G , i , , t  ,  r  t /  n j ! , . ,  i r '  /o  k


4 ! a +  L . ' : lo t 0 r 0 t o l q  . , ,  ; "  
j


a
/ 7"'l (,,ti


. q'n
/ l io l c t ( t ,u'1,$, !_j-., " .Ltl:' :


I t V , t ' , t 7.1 t o t o I U r c
0.-) f ? +  ( i- -T


t , l to tA 
't 


tO t6:
0 i l . t i ( / . T ( ' ,  z . u lf l 6 o  i f G l o


Chentistl i ., sarnples talien (1O ,i '{ b,i ) 9}1
Hours of  l ight :_1, , - -  r id  . { i , r \uu (  .yL


qAy ?1
L  onc .
(nrgi  I - )


c r tc ti'?_)
I


l  cnrD i
, " . ' l  i  l t t  t


+Iil:
( lorrc l .


l t l r l r ( )s, 'cnl


t)o
( nrg/t,)


l 'o la l
I  lardncss
(rns/ l -  )


i  ot l r l
\ l l , a l i n i t r
(nrgiL)


Conrr lcnts


8 t ' ? .6 l - c r{ Z,E /J r C lc' ft. l , '  ,  e 71 .< .  -  i , - .1- .  - t


1 | ?.'l t . q { l  4 '1 l l { I r - ly't\,,..\., -uJid j uu::: ::
2 1 . 1 {,,,.'1 ',1 .'


a :  e i c  I  i . t , , l l l . "  { . , r t  ' , .  t t  '  ? , ' .  ' J ' 1  '


I r  l , ' f t .  c, r C r r :  I  l c ' i L'. 1 1  ; l i  i . t  t . t i !  .  . '  l n '  ' a "  "


0. _5


n - 11r
i 1 . {


! 'l


& . + '1 {.,


'd.''d


-lt,,t7 / r
r U


! r
!c_
lc) l c a { '


lxl+-+ l.__--.- I !4J-'- ----,,.{--*_-, ,--f,-1" I -l
-f1!.J-ie'{- 11, -, lil i- 7.1", -�] 1-f - i 'c !


Chenr is tn '  sanrples ta l<en ( r r  : *  r  i  I  i - . -
HoLtrs of l ight: ?.ct rtr :> ra trr/ !  .  ( , . :1
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NORTHWESTERN AQUATIC SCIET. \CES PROTOCOL NO. NAs-686-Lar lprey FT acute


I -AMPREY SURVIVAL  FLOW-THROUGH TEST


Test  No.  686- .10 Cl ient  Windrvard I r )ves t  iga lo r '


wATER Qt iAr - lTY DATA SHEET


D A Y S ( i c  X l  c i t l r i  I ' i t , . - '
Conc.
( r n9 l . )


Tenrp
(  ' ( ' ) P I I


( lonc i .


IU) I t  OS/C Dt


Do
( n l g / 1 . )


' l 'otal


I  I  arc lness
( n ig/  t .  )


l  otn l S t t r v )rs
\  l ka l  i n  i t r


( r ng / l  . )
fl (- I )


8 !  i - .1 t,3 i c 2 '$,.:t 7' Lt t v L t.{rr) 1 trn) t c r o t ' f , f t i r  t r # r t ^ ' r a 1 - i  a l l r  r ! j . i  f r  r 2 A r t  t l


l 1 1 .  ? i l t l I ' u
:-i l o l c ta. . r i  .  . . r . . .  t  '  ; l . i  f * ' " . ,  . '  '


2 r ?  r L ' d
.tr.* 1 f " a t / * J  r . ,  . ,  , , , ! , i  { . r  


' . r


n 7 ! .  a
? f ) I L , (., t 4


, 1 (  ( (  T t , ' ! . '


0.-5 r -1.  L b 9 .6 ,  L 1 f \ l r " , , l j  i , . ,  + . . , ,


0 t ? . c { . o l!!-. 
'6 


']:
'7 -* Y- lo I n 1 l


Chenr is t ry  sarnplcs taken (o r r t  c*)  tq$i
Hours ol l ight: i c all l5 rrrru & | i


DJ_Y-1(
(  ( ) nc
( n t g ' l  )


E,t!+jL4b [t:r:
I t i l |  


n l |  
(  ( l n ( l


{  {  '  
I  


r r t i l l t ' r r r i l


f)( )
( m d l . )


,',,,,]l*-f il',I*^
l r p , , l  J  ]  ( , n g ,  l . i


5 i lrv I \,ors


L] ( I )
Corrir-nerrts


5


-t74WT 
| "f'


-- -;--; 
^ I


/ / ( / )  1  15 c e1 l ( )


4 T1' { " Y 8 r l i 0 rc t d I A d r . . ,  l , . , .  r .  l . , i 1  7 , . . . ' l . . t


2 -r':u ( ! L '1, { i o tr(, tc, IC 1 i  i , :  , , .  .  , , .  . ! /  { r ^ t  
- a '


? .0 , t t l .u t;s, ..] ., |a iL!.t . i, " j.,:i" :-tq::i


0.-5 t? ,L [jr f - t r l t c I U . a :  ,  i ' ,  1 t  . , ; , , t r t  f ^  ! . '  
' i *


0 t 1).t 6 . la'1, l' () '7."i.
C l r i o r L


f * , , ; ,  l l i  
' ' 1  ,


Cherrristry' sanrples taken (t i '1 t, i: i  ) Q1L
Anrrnonia satnples ta l<er t  in  col t t ro l  ancl  8 lns '1.  , r3 1-2u:7)  6 lL
I  Io  urs o1 '  l ight :  |  .  c


L , 1 , . , ' f , , , .  r , ' i \ J z . -  ; l i $  { r '  " '  ' { " ' ' '  * {  , )


,-. .",i , ,lt. L. r "t. tf ( ,"t) { )*,_


r , + l  ( - t t  e . ' i -  ( ' ; " )


t 4 , . , . / , , , , , . ' .  L ( ; - - (  t  a ' T  ( r )  i " f t t l - {


f t ; , , " i  , , : - .  l ' I ' ( l  j -  0 ' i  ( : " )
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NORTHWESTtrRN AQTJATIC SCI ENCI]S PROTOCOL NO. NAS-686-Latnprev FT acute


I ,AMPREY S{JRVIVAI ,  F I -OW-T IJROLJGI I  TEST


Test  No.  686-40 Cl ient  Windward Invest igator


NOTES ON PREPARATION OF 8  rne /L  L INDANE STOCK


Sr stem Design


t i  4 1 z " i ' ' t t l
1'he ob. ject ive is  to  del iver-S lng/L of  l indane to the d i lu ter  tox icant  chantbcr  at  a nominal  constant  rate of  160


rnl r ' r r in .  To accornpl ish t l {1 \ .  a  Iarge reservoi r ' .  approxi rnate l l , '54t ,  capaci ty .  of  l i r rdane solut ion in  d i lu t ion rvater


is  rnainta ined at  test tempel 'a ture.  As solut ion is  rerroved to the d i lu ter .  makeup rvater  is  in t rodtrced under f loat
valve contro l .  


' l 'he 
concentrat ion of  l indane in the rcservoi r  is  r ra inta ined b-v c i rcu lat ion of  the contents through


i l  co lutn l l  o f  s lz iss beads coated lv i th  l indane (Vei th colLI Inn) .


N O T E S  O N  M A I N T E N A N C E  O F  T H E  L I N D A N E  D E L I V E R Y
l l l l r " l  i : ,  ! , . . , " . J  L t ( , | 1 , . \  1 :  l uy t  i . ,  r l r , , . ,


SYSTEM
! i l l 1 L ' , '


DILUTER CAL IBRATIONS RECORD


DILUTER CAPILLARY FLOWS
Dl te  t r : . -  r  V- r ,  i  |  |  i tnc  r r  v : In i t .  ( l${  d ;e I)ate Tirne In i t


l ) ra in j r  I  Supnl i ,  Tank D i l L r t t ' r ' I  a n l i [ ) rarn # Supp l r ' - l - a r r k Di luter  I  ar tk
' rY 1 ?


) 3 t )
) x ?. { J


- 1 -
a r ' 4


) 711 ? { 5


6  t r u J tr5 6
Flor r  la tc 's  in  r l ln r i r t


FLOWS TO REPL ICATE AQUARIA


i A l


i l lr-- -- ^


Replicate r 0 0 -50 2-5 t2.-5 6 .25 0
i,-l .\ ': (.. .) a,i i t ' " r L . "  ' ,


B .i..1 , / . )
C L . , ,  . l


"'-{ 
; ii t - - 'L- 'a


D
' l a i l


i ' l -  ] ;-1 . .:


I{c lative Corrcetrtration


i c


P r . r c  \  n l  ; ' *







F


B


z
3
F


I
q


J


2


; l
< - l


_ i i


4 z j
:- ;l
- - t


I 1
- l


t g


a w )
I


h


,


o


6


a:
il
14


a
z


: l


t ' i


7 
-')


i l
a . G







4
o


<-
I


4


Zo
I
ts
a


J


z


: : i
., _1
, i


r - 1


: ,'ll
i - l
: F I
: ;,i


!: i
i!. !


d i :. .  ln
.;


5


r
F


!
4.


I


\ \ a I \ N \


!
t $-t


1


! s


I
3


< €
rf 5- ) o t


l\. (( ?


t cx
t


{
a


V v


t!
Y i)\


"{
5 tJ V F. i{


cr


s
k( ct q


{ t


a{ c
J .j


r t


i i
l .
l f c


U u
\0
T L


L
\j ft. s a{


k\:
p I


v
l+


c
t


(f
ti


(rr t
n


( L
!


b
>


' i
0


o


$ 6 a
*
s


It tr
s


q
J s


0o r{
q


s n
s.


aE rt
s


o t
$


rf il tr ft * d


t . a
Its


t
s :


n
t :e


o t
t


G


d
d
\s { s


l/
€ t/


j
u


{


:
'i
E


?


:
L


i
r{


d) 5
's \


ti







6l .


G "- yt4< t a ,i> f -1. {L (AS T;s1 T?u 686 - rl o


l_


F


)
U


z


(,


T - - - - - ' - - -


t -


x
H t  ,


r I


I
l l


l l
l it:


t ;


]t
L-


,i
\


l !
i j
t u


U


ts


?


7.


i)


l


z
i


r ' i


l 5


li


;;
!


: i


o o  5
c  6 i


. 9  t :
0 ? :
. 9 3 3


< : ;


E { i
t : €


, , : '
z 2 i


r


F


3
I


z


I


I


:  t -
;  i : "


a i


t a


, ;
I


' , ^ )
: 4


[r


I


| ;;-1-
iT ;;
9 l_ [  * -
t a - -  4


i lf r' 'uu-or.'"r


:1r 
-;;l


R l  - -
i  ra* '  r


Af- r=" 1-
; l i  I t  i  l -
q s  +  l ; j  I
; l - -  r :  i - l


; l t ; l  ;  I  l l';'_ _: r- | i' i  t l  |  |  !El ?: l  I  I  l1;
: ii :i i ilii:


i; il]; *l r " l;l;
l s : ; l ;9Ea- ' l  . i
-  I  l z 6 ;  |  :


I  l E ; i  I  i
I  i z i  l ;
I L -n--F
I  t : t  l t  -  i (
I  , ! l  L i i l


I  d t  t - .  ,
' s  i , i  |  . .


l i  9 l  t l  = ,  "
|  ;  i  f  i i l : i  l :
Lf | ;;!F-l-
l i ?  E ; : i i s ,  i
l= l:1-*lt.jj-l-


$


a':


1 E--._


3 6
i f ,


o ^ -
! : ;


: 6


' :
= . E


z 2


I
e


F


f
o


z


U


f ,  a (  t 9







S'rz,n6tu' S1,,f, f , ' .( -/" CA5 71rt -rt". (G - | o


t


-"-*,^


: i
5 :


s 3 i


< Y :


t \ u
: ; ;
z z t


U
I


F


Q
r


z


€  ? 9


q  " (  t 7







Water Qual i ty Gomputat ion -  Test No. 686-40


Temp DO pH Cond Hard Ark
1
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4 a  2 .
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1 7  . 1
'16 8
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t / . J
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t /  J
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6 /


8 8
9 . 5
9 3
J . Z


9 . 0
8 . 8


B . B
8 . 6
8 6
8 2
6 . 2


8 . 9
8 . 8
8 . 8
o . o


8 . 7
8 6


7 .2
7 .2
7 2
I _ Z


7 1
o . o


7 . 4
o . v
6 . 9
6 . 8


o . 4


7 .0
o . Y


6 . 9
6 . 8
6 . 8
6 7
6 . 8
6 8
6 . 8
6 . 8
o . Y


7 . 0
6 . 8
6 . 8
6 . 8
6 . 8
6 . 8
6 . 9


t o


I J


1 1
I I


t c
4 E


1 6


1 4
1 4
1 E


1 5


26
/ n


zo


zo


zo


26
zo
z 6


zo


zo


97
99
94
96


1 0 0
95
99


102


mean
s .o .
N
m i n
max


t / . J


0 2
30


1 6 . 8
1 7 . 6


B 9
0 4
30
7 . 9
9 . 7


6 . 9
0 . 2
J U


o . 4


7 .2


26
1


1 0
z o


28


4 q


I
1 0
1 3
1 7


96
4


1 0
B9


102


%, ,


t  h  , , (  / ' - lt u  -  |







WQ Computation - acclimation (10-3-07 to 10-17-07) - Test No. 68640


Temp DO pH Cond Hard Atk
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tart
End Date:
Sample Date
Comments:


10118107 11:00
10122107 12:15


Test lD
Lab lD:


est-96 Hr Survival
Sample lD:


Northwestern Aquati Sample Type: LINDANE
LY-Lampetra sp.Protocol NAS-686-Lamprey Ft acute Test Species:


C o n c - m g / L 1 2 3 4
D-Control  '1.0000 1.0000 1.0000 1.0000


0.21  1 .0000 1 .0000 1 .0000 1 .0000
0.28 1.0000 1.0000 1.0000 1.0000
0.56 1.0000 1.0000 ' � I .0000 1.0000
1.15  1 .0000 1 .0000 1 .0000 1 .0000
2.68 0.6000 0.9000 1.0000 1.0000


Conc-mq/L
Transform: Arcsin Square Root


Mean N-Mean
Rank 1-Tai led
Sum Critical


D-Control  1.0000
0.21  1 .0000
0.28  1 .0000
0.56 1.0000
1 . 1 5  1 . 0 0 0 0
2.68 0.8750


18.00  10 .00
18.00  10 .00
18.00  10 .00
18.00  10 .00
14.00  10 .00


1.0000 1.4120 1.4120 1.4120 0.000 4
1 .0000 1.4120 1.4120 1.4120 0.000 4
1.0000 1 .4120 1.4120 1.4120 0.000 4
1 .0000 1 .4120 1 .4120 1 .4120 0 .000 4
1 .0000 1.4120 1 .4120 1.4120 0.000 4
0.8750 1.2398 0.8861 1.4120 20.004 4


0 4 0
0 4 0
0 4 0
0 4 0
0 4 0
5 4 0


@ statistig c=rili=c?t .s!9y. ,ffI=
� a | d i s t r i b u t i o n ( p . = 0 . 0 t ) 0 . 4 6 2 1 6 0 . 8 8 4 - 2 ' 2 4 6 5 1 1 . 8 4 0 8
Equality of variance cannot be confirmed -
Hypothesis  Test  (1- ta i | ,0 .05)  NOEC LOEC ChV TU
Steel's Manv-One Rank Test 2.68 >2.68


Dose-Response Plot


1
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0 .8
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Test: AT-Acute 96-hr Toxicity Test
Species: LY-Lampetra sp.
Samp le  lD :
Start Date: 10118107 11:0O


Test lD(686-40)
P rotocoFlrtl€1686- Lam prey Ft acute
Sample Type:  L indane


End Date: 10122107 12:15 Lab lD: ORNAS-No(hwestern Aquatic Sciences


Pos I D Reo Group Start 24 Hr 48 Hr 7 2 H r 96 Hr Notes


1 1 D-Control 1


z z D-Control I 1


J D-Control 1


4 D-Control
5 I 0.210 1 ( 1


z o.210 1C
7 o.21C 1C 1


8 4 0.21C 1 1
q 1 0.28C 1 t 1


1 0 2 0.28C 1


1 1 0.28C 1 (
,|


1 at z 4 0.28C 1
1 0.56C 1 ( 1


1 4 z 0.56C 1 ( 1


1 5 U . C O L I 1


4 0.56C 1 ( 1


1 7 1 1  . 1 5 C 1 I


1 8 z 1  . 1 5 C 1 ( 1


I Y 1  . 1 5 C 1 1


20 4 1  . 1 5 C 1 ( 1


2 1 2.68C I


22 2 Z . O 6 L 1C
Z J z.o6L 1C 1


24 4 z .odL 1C 1


Comments:


ToxCalc 5.0.23N


ease i Ll ot ltf
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NORTHWESTERN AOUATIC SCIENCES


TOXICITY TEST REPORT


TEST IDENTIFICATION
Test No.: 686-42
Title: Lamprey (Lampetra sp.) definitive 96-hr flow-through acute toxicify test of naphthalene.
Protocol No.: NAS-686-Lamprey FT acute, September 12,2007


STUDY MANAGEMENT
Study Sponsor: Windward Environmental,200 West Mercer Street, Suite 401, Seattle, WA 9g119.
Sponsor's Sfud)' Monitor: Ms. Helle Andersen.
Testing Laboratory: Norlhwestern Aquatic Sciences, P.O. Box 1437, Newpoft, OR 97365.
Test Location: Newport Laboratory.
Laboratory's Sfud), Personnel: G. A. Butrler, B.S., Proj. Manager; R. S. Caldwell, ph.D., Study Director; L.K.
Nemeth, B.A., M.B.A., QA Officer; G.J. Irissarri, B.S., Aq. Toxicol.
Study Schedule:
Test Beginning: 11-14-07, 1330 hrs.
Test  Ending:  I  l -18-07,  1430 hrs.
Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestem Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
91365.
Good Laboratorll Practices: The test was conducted following the principles of Good Laboratory practices
(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17 , lgSg (40 CFR
Part792).
Statement of Oualif-v Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection ofthe raw data.


TEST MATERIAL
Description: Naphthalene (Fisher Scientific, Lot No. 056112).
Preparation of Working Stock Solution and Test Concenhations: Test solutions were prepared for continuous
supply to the test aquaria using a Benoit constant flow diluter (Benoit et al., 1982). The diluter was set up to
deliver a 0.5 dilution series with a flow rate of approximately 80 mVmin per toxicant concentration. The diluter
design was such that 160 nil/min of the toxicant solution at the highest test concentration (i.e. the water
saturation level of naphthalene estimated to be approximately 20 mg/L at the test temperature) was required to
be continuously delivered to the toxicant supply chamber of the diluter. To accomplish this, a large mixing
reservolr, approximately 54L capacity, to contain the saturated solution of naphthalene in dilution water, was
maintained at test temperature. The approach to preparing the saturated naphthalene solution in the mixing
tank involved continuous recirculation of the tank contents, at an estimated rate of 1000 ml/min, through a
commercial carbon water filter in which the activated carbon contents were replaced with a large quaniity
(>100 g) of crystalline naphthalene. The tank contents were continually mixed using a stainless stiel stirring
paddle, while also replacing, under float valve control, dilution water to replace delivery of the nominal 20
mg/L naphthalene solution to the diluter. Unvalidated GCMS analysis of the mixing tank contents by the
testing laboratory showed that concentrations ranging from 14.1 to 17 .5 mglL were achieved during the study,
but that highest test concentrations in the test aquaria were 35.9 + 3.7yo less than measured in the mixing tank.
It is presumed that the loss was due to volatilrzation of naphthalene during passage through the diluter and
distribution system.


DILUTION WATER
Source: City of Newport municipal tap water, treated as below, was supplied continuously to the toxicant
diluter throughout the sfudy.
Pretreatment: The water was dechlorinated by carbon filtration, particle filtered to I pm, and adjusted to a
target water hardness of 25-30 mglL as CaCO3. Hardness adjustment was accomplished by passage of a
portion of the dilution water through deionization cartridses.
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NORTHWESTERN AQUATIC SCIENCES


TEST ORGANISMS
Species: Lamprey (Lampetra sp.)
Age/Size: Ammocoetes; target size range,4-6 cm; actual size of l0 ammocoete subsample, 4.8 + 0.6 cm.
Source: Ammocoetes were field collected in approximately equal numbers from the Trask, Nestucca, Siletz,
and Alsea Rivers, Oregon. Field collection was by electoshocking and only 4-6 cm size ammocoetes were
retained. Personnel of Windward Environmental performed the ammocoete collections.
Acclimation: Upon receipt, animals were removed from the collection site sediment and placed in l0-gallon
aquaria supplied under flow-through conditions with dilution water. Water supply was sufficient (30-50
ml/min) to accomplish two volume changes of water per day. Approximately 50 lamprey were placed in each
tank. Tanks contained an approximate 8 cm deep layer of sediment (Sandtastic Play Sand, Waupaca Materials)
covered with approximately 26L of test water and were supplied with aeration. Normal behavior for the
lamprey ammocoetes was to immediately bury in sediment and remain there. Any that did not immediately
bury were discarded as potentially damaged. Ammocoetes were not fed during acclimation. Water quality
conditions during the two weeks prior to testing (l l-1-07 to I l-14-07) were: temperature, 16.8 + 0.1oC;
dissolved oxygen, 9.6 !0.2 mg/L; pH, 8.1 + 0.2; specific conductance, 160 t 10 prmhos/cm; hardness,5T t 5
mg/L as CaCO3; and aikalinity, 4l + 5 mg/L as CaCO3.


TEST PROCEDURES AND CONDITIONS
Test Chambers: The test chambers were two-gallon glass aquaria capable of holding 5.8 L of test solution.
Test chamber placement in the test area was random.
Test Concentrations: The nominal test concentrations were 20, 10,5,2.5,1.25, and 0 mg/L (control)
naphthalene.
Replicates/Treafment: 4
Organisms/Treatment: 40
Loading: 0.38 g/L
Aeration: None.
Feeding: None.
Water Volume Changes: The diluter supplied approximately 80 mlimin of test solution, or 1 l5 Llday, at each
test concentration. At this rate of flow, test solution supply to each replicate aquarium was 5.0 volumes per
day.
Effects Criteria: The effect criterion used in the lamprey ammocoete acute toxicity test was mortality, defined
as a lack of visible respiratory movement and absence of response to tactile stimulation. In addition to mortality,
qualitative observations of sublethal responses were recorded when observed.
Target Water Quality Conditions: Water quality measurements were taken daily as specified in the protocol
(Physical and Chemical Data, Items I and 2). The target water quality conditions were as follows:
Temperature, 17 + 1"C; dissolved oxygen, 24.0 mglL; hardness, 25-30 mglL as CaCOr. Actual test conditions
are reported in the Test Results section.
Photoperiod: The photoperiod was total darkness except for approximately 2-3 hours per day for observations
and test exposure system maintenance. Light intensity at the aquarium level was 13.2 foot-candles.


DATA ANALYSIS METHODS
The 96-hr proportion survival was calculated for each treatment replicate from the raw survival data and the
measured naphthalene concentrations for each treatment level. The statistical software could not compute an
LC50 because only 50% mortality occurred at the highest test concentration employed. The NOEC and LOEC
were calculated according to U.S. Environmental Protection Agency (2002) methods. In this procedure, the
NOEC and LOEC values were computed using either Dunnett's test, T-test with Bonferroni's adjustment, Steel's
Many-One Rank Test, or Wilcoxon Rank Sum Test with Bonferroni Adjustment. The appropriate test was
selected after evaluating the data for normality and homogeneity of variance. The statistical software employed
for these calculations was ToxCalc, v.5.0.23N, Tidepool Scientific Software.


TOXICANT AND OTHER CHEMISTRY ANALYSES
Test solutions were sampled once daily for naphthalene from each test concentration by pooling samples from
each of the four test replicate aquaria. Subsamples were pooled into new disposable plastic beakers from which
the pooled sample was transferred to the analytical laboratory supplied sample bottles and shipped under chain-
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of-custody procedures to the analytical chemistry laboratory (Columbia Analytical Services) at Kelso, WA. No
preservative was employed. Samples were kept refrigerated at <4oC. Sample volumes were 1 L. Additional
samples were taken of the dilution water on day 0 of the test for analysis of particulate mafter, TOC, and
ammonia-N, and from the control and highest test concentration treatments after 96-hr for measurement of
ammonia-N. These samples also were shipped to Columbia Analyical Services for analysrs.


PROTOCOL DEVIATIONS
l. The protocol specified "constant dark, except during monitoring activities", and also that light intensity


should be 50-75 ft-c. when light was on. These specifications were judged to be contradictory and led to
the following action. Based on best professional judgment of the investigators, we reduced the light
intensity from that given in the protocol in order to minimize fright behavior responses of the ammocoetes
during the short period of lighting associated with daily observations.


2. The protocol states: "At the end of the test, all suruiving control ammocoetes are weighed and measured for
length by replicate." Through a laboratory error, a subsample of 10 ammocoetes were weighed and
measured at the beginning of the test instead. This is a minor deviation and is without consequence for
interpretation of the study results.


TEST RESULTS
Water qualify conditions measured in test aquaria during the 96-hr toxicity test are summarized in Table 1. The
temperature specification was met during the study. Dissolved oxygen remained near saturation throughout the
test. The pH ranged fiom 7.0 to 7.6. Mean hardness also was in the specihed range of 25-30 mg/L as CaCO3.


The concentrations of naphthalene measured during the toxicity test are summarized in Table 2. Mean measured
concentrations in the test ranged from 0.70 t 0.10 mg/L at the lowest level to 10.18 t 1.93 mglL at the highest
exposure level. Measured dilutions were roughly 50% of nominal test concentrations. Higher test concentrations
could not be achieved because of solubility limits and volatility of naphthalene and the high rate of utilization of
toxicant stock by the diluter.


A summary of the 96-hr arnmocoetes survival results is shown in Table 3. In this study, the 96-hr control
survival ( 100%) met the test acceptability criteria of 290%o. Therefore, the test meets the protocol criterion of a
valid test. A 50% mortality was observed in the highest (10.18 mg/L) test concentration. No mortality occurred in
any other test concentralions.


The toxicity of naphthalene to lamprey (Lampetra sp.) ammocoetes as the 96-hr LC50 was estimated by data
inspection to be 10. 1 8 mg/L. The NOEC and LOEC concentrations were 5.32 and 10. 1 8 mg/L naphthalene,
respectively.


LITERATURE CITED
Benoit, D., V. Mattson, and D. Olson. 1982. A continuous-flow mini-diluter system for toxicity testing. Water
Res.  l6 :457-464.


EP A. 2002. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and
Marine Organisms. Fifth edition. EPA-82 1-R-02-012. Office of Water, U.S. Environmental Protection Agency,
Washington, DC.
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Table l. Measured water quality conditions during the 96-hr acute toxicity test of
naphthalene to lamprev ammocoetes.


Parameter Mean + S.D. N Range


Temperature ("C) 17.2 + 0.4 30 1 6 . 8  -  1 7 . 8
Dissolved oxygen (mg/L) 9.4 r0.2 30 9 .0  -  9 .8


PH 7 . 3 ! 0 . 2 30 7 . 0 - 7 . 6
Speci f i c conductance (umhos/cm) 109  !1 l 0 t 0 l t20
Hardness (mg/L as CaCOr) 2 8 + 2 l 0 2 4  - 3 2


Alkal in i ty  (mg/L as CaCO3) 1 6 rI l 0 I J 1 8


Table 2. Measured concenfrations of naphthalene during the 96-hr acute toxicity test of
naphthalene to lamprey ammocoetes. Measurements performed by Columbia Analyical
Services.


Nominal (mg/L) Measured (mg/L)


Mean + S.D. N Range


z0 1 0 . 1 8 1  1 . 9 3 7.40 - 12.00
1 0 5 .32 !  0.63 5 4.50  -  6 .20
5 2 .64  +  0 .28 5 2.30  -  2 .90


2 . 5 1 . 2 4  +  O . t g 5 1.00  -  1 .40
t . 2 5 0.70  r  0 .10 5 0.58 -  0 .8 r
0 0.0 t  0.0 5 0.0  -  0 .0
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Table 3. Survival of lamprey ammocoetes, Lampetra sp. exposed for 96 hours to naphthalene


Naphthalene Ammocoetes Ammocoetes Percent Mean o%


(me/L) Replicate exposed Surviving Survival Survival


1 0 . i 8


5 . 3 2


z . o +


0.70


0.0
(Control)


A
B
C
D


B
t-


D


A
B
C
D


A
B
U
D


B
C
D


A
B
L


D


1 . 2 4


1 0
1 0
1 0
1 0


l 0
1 0
1 0
1 0


1 0
1 0
1 0
l 0


l 0
l 0
1 0
1 0


1 0
l 0
1 0
1 0


1 0
1 0
l 0
l 0


4
5
6


1 0
1 0
1 0
1 0


1 0
l 0
1 0
l 0


1 0
1 0
1 0
l 0


1 0
l 0
1 0
1 0


l 0
l 0
1 0
1 0


50.0
40.0
50.0
60.0


100.0
100.0
100.0
100.0


100.0
100.0
100.0
100.0


100.0
100.0
100.0
100.0


100.0
100.0
100.0
100.0


100.0
100.0
100.0
100.0


50.0


100.0


100.0


100.0


100.0


100.0


* Mean significantly (p:0.05) different from the control.
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STUDY PROTOCOL


LAMPREY (LAMPETRI rp.)
FLOW THROUGH ACUTE TOXICITY TEST


INTRODUCTION


Purpose o f  S tud) r :  The purpose o f  th is  s tudy  is  to  de termine the  acu te  tox ic i ty  o f  s ix  chemica ls ,  represer r t i r rg  a
range of toxic modes of act ion, to lamprey (Lumpetra sp.) arnmocoetes. The study wil l  be performed using
methods based on the methods fbr measuring acute toxicity with other f ish species as described in U.S.
Env i lonrnenta l  Pro tec t ion  Agency  (2002)  and Amer ican Soc ie ty  fo r  Tes t i r rg  and Mater ia ls  (ASTM) (1996)
gu idance.


Sumnrary of Method: In definit ive tests. larnprey arnrrocoetes are exposed fbr 96 hours to f ive concentrat ions
of test nraterial and a di lut ion watcr control.  The test concentrat ions are arranged in a logarithmic series based
on the results of range f inding tests. Four repl icates, each with l0 organisrns, are employed at each test
concentrat ion, i f  there are suff icient rrumbers of ammocoetes. Flow-through exposures are employed. Test
chanlbers are glass aquaria less than or equal to two gal lons irr volunre. Mortal i ty is the effect cr i ter ion. The
data  ana lys is  cons is ts  o f  ca lcu la t ing  nreans  and s tandard  dev ia t ions  fo r  surv iva l .  An  LC50 w i th  95%
confidence intervals may be calculated alone \.vi th the NOE,C and LOEC concentrat ions.


S T U D Y  M A N A G E M E N T


Sponsor 's  Nanre  and Address :
Windward  E,nv i ronmenta l  LLC
200 West Mercer Stfeet. Suite '10 I
S e a t t l e ,  W A  9 8 1  l 9


Sponsor's Study Monitor:
Ms.  He l le  Andersen


Nanre of Testing Laboratory:
Nor thwestenr  Aquat ic  Sc iences
38 l4  Yaqu ina  Bay  Road
P.O.  Box  l , l -17
Nervport,  OR 9736-5


Test Location: Nervport.  OR.


LaboratorJ's l(e-v Personnel to be Assisned to the Stud)' :
Laboratory Director: Richard S. Caldr.r 'el l ,  Ph.D.
Pro jec t  Manager /S tudy  D i rec tor :  Gary  A .  Buh ler ,  B .S.


QA Of f i cer / - l ' ox ico logy  Program Mgr :  L inda K.  Nerneth ,  8 .A . .  M.B.A.


Aquat ic  Tox ico log is t :  Gera ld  J .  I r i ssar r i ,  B .S .


Proposed Stud) '  Schedu le :  Ju ly  2007 th rough Septernber  2007.


Good Laboratory Practices: The test is corrducted fol lowing the principles of Cood Laboratory Practices (GLP) as


defined in the E,PA/I 'SCA Good Laboratory Practice regulat ions revised August I7, 1989 (40 CFR Pat792).
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TEST MATERIAL


PROTOCOL NO. NA5-686-Lamprey FT acute
Seotember 12.2001


Descr ip t ion :  Chemica ls  to  be  tes ted  inc lude an i l ine ,  copper ,  pentach lo ropheno l .  l i ndane,  d iaz inon and
naohtha lene.


Preparation of Workins Stock Solut ion and Test Concentrat ions: Test nraterials wi l l  be adntinistered using a
constant-f ' low di luter based on the design of Benoit et al.  (1982). Stock solut ions of the sparingly soluble
organ ic  compot tnds ,  e .g .  naphtha lene.  pentach lo ropheno l ,  I indane,  d iaz i r ron .  w i l l  be  prepared cont inuous ly  by
recirct l lat ion of di lut ion water/toxicant stock solut ion through a colunrr.r of toxicant coated glass beads (Veith
and Cor ls tock ,  I975) .  Th is  i s  a  conceptua l  approach in  wh ich  the  spec i f i c  co lunrn ,  f low ra tes ,  g lass  bead
s izes ,  e tc .  need to  be  deve loped ernp i r i ca l l y .  w i th  ana ly t i ca l  feedbac l< ,  fo reach s tudy  cons ider ing  such
var iab les  as  chetn ica l  so lub i l i t y ,  tes t  ten lpera ture ,  des i red  h ighes t  tes t  concent ra t ion ,  s tock  tox icant
consumption rate. etc. Given the above, sonre modif icat ions are anticipated as the studies progress. Init ial
sys ten l  charac ter is t i cs  a re  as  fo l lows:  l )  the  tox icant  mix ing  tank  w i l l  have a  60- l i te r  capac i ty ;  2 )  a  20  x  280-
c rn  g lass  co lun tn  w i l l  be  e lnp loyed (10  x  200-cnr  and 40  x  5 ( r0 -cnr  co lu rnr rs  a re  a lso  ava i lab le ) :  3 )  the  co lunrn
pack ing  rv i l l  employ  5-mrr  g lass  beads coated  w i th  the  tes t  compound;  4 )  par r i cu la tes  w i l l  be  f i l te red  ou t
th rough g lass  woo l t  5 )  f low th rough co lunrn  w i l l  be  cont ro l led  by  a  var iab le -speed per is ta l t i c  purnp  or  by
i r r te rmi t ten t  pumping ;  and 6) tub ing  w i l l  be  g lass  and s i l i cone rubber .  GC/MS ana lys is  o f  tox icant  in  the
tox icant  n r ix ing  tank  w i l l  be  used to  op t im ize  the  sys tem fo r  each chern ica l  no ted  above pr io r to  tes t
in i t ia t ion .The conte l t t s  o f  the  s tock  tox icant  reservo i r  w i l l  be  cons tan t ly  rep len ished w i th  f resh  d i lu t ion  water
as  tox icant  so lu t ion  is  supp l ied  to  the  d i lu te r .  J 'he  an i l ine  s tock  so lu t ion  w i l l  be  prepared s imi la r ly ,  bu t  by
voluntetr ic addit ion of ani l ine. using a metering purlrp, to the stock toxicant reservoir in l ieu of theYeith
co lu r r rn .  The copper rvork ing  s tock  so lu t ion  w i l l  be  prepared in  the  sanre  appara tus  by  meter ing  purnp add i t ion
of a concentrated copper stock solr-rt ion to the stock toxicant reservoir.  Al l  toxicant working stock solut ions
wi l l  be  prepared and nra i r r ta ined under  the  sanre  cond i t ions  as  in  the  tes t  exposures  and de l i vered  cont inuor . rs ly
to the toxicant chamber of the di luter at an appropriate rate.


DILUTION WATER


Dilut ion water wi l l  be dechlorinated City of Newport nrunicipal tap water adjusted to a water hardness of 25-30
nrg/l .  as CaCO:.


T E S T  O R G A N I S M S


Species: Larnprey, Lantpetru sp.


Source: Anrnrocoetes wil l  be col lected by Windrvard staff and del ivered to the laboratory each day of
co l lec t ion .  The amntocoetes  w i l l  be  co l lec ted  f l ' om severa l  r i vers  inc lud ine  the  S i le tz  R iver .  wh ich  was the  s i te
lo r  Phase I  a r r r r r rocoetes


Age:  anrnrocoetes  ( - jL rven i le  p r io r  to  n re tan torphos is )


Acc l imat ionandPre tes tObserva t ion :  Tes torgan is r rsw i l l  behe ld in the labora tory inorder toacc l i rna te to tes t
temperature. Upon receipt, aninrals are rernoved from the sedinrerrt they are received in and placed in l  O-gal lon
tanks  under  f low- th rough cond i t ions  ( -35  nrL /minu te ,  o r  -  2  vo lunre  changes per  day ,  w i th  one add i t iona l  da i l y
siphon and replacement of 2/3 volume of each tank). Approxirnately 50 lantprey are placed in each tank.
Tanks  w i l l  co l t ta in  a t  leas t  3  inches  o f  sed in ren t  (Sandtas t ic  P lay  Sand.  Waupaca Mater ia ls .  o r  s i rn i la r  mater ia l )
covered with approximately 26L of test water and supplied with aeration. The rnaxirnurn terrperature variat iou
dt r r ing  ho ld ing  w i l l  be  +  lo  C.  The ammocoetes  w i l l  be  acc l in ra ted  to  the  Iabora tory  tes t  cond i t ions  fo r  a
miu imu ln  o f  5  to  7  days  pr io r  to  tes t  in i t ia t ion .  Th is  n r in imurn  number  o f  days  app l ies  on ly  to  the  f i rs t  to r ic i t y
test conducted on each batch of f ield-col lected organisrns. For al l  other tests, the antmocoetes wil l  be held for at
least l3 days prior to test ini t iat ion. When a tenrperature adjustrnent of nrore than i  to 5nC is required, the
t rans fer  f io rn  f re ld  co l lec t ion  water  to  labo la to ry 'd i lu t ion  water  w i l l  be  gradua l .  Normal  behav io r  fo r  ra rnprey
amtrocoetes  is  to  in rmed ia te ly  bury  in  sed i rnent  and renra in  there .  Any  dead an in ra ls  observed on  the  sed i rnent
surface are renroved dai ly. Past experierrce suggests that mortal i ty is rnirr inral during shorl-ternr holding and
any r ro r la l i t y  i s  l i ke ly  due to  danrage f iom f ie ld  co l lec t ion .  I f  a rn lnocoetes  do  no t  bury  o r there  is  excess ive
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mor ta l i t y  in  any  tank .  an in ta ls  f ron t  tha t  tank  w i l l  no t  be  used fb r  tes t ing .  Arnr r rocoetes  w i l l  no t  be  fed  s i l ce
they are being held short-terrrr.


DESCRIPTION OF TEST SYSTEM


P r e p a r a t i o n o f T e s t C o n c e n t r a t i o n s :  T e s t t n a t e r i a l s w i l l  b e a d m i n i s t e r e d u s i n g a c o n s t a n t - f l o w d i l u t e r b a s e d o n
t h e d e s i g n o f B e n o i t e l  a l  ( 1 9 8 2 ) .  T h e d i l L r t e r w i l l  b e c a l i b r a t e d t o d e l i v e r a 0 . 5 d i l u t i o n s e r i e s .  F l o w r a t e s
wil l  be adjusted to del iver at least f ive test chan.rber volumes per concelttrat ion per day. Di luter f low rates wil l
be  meast t red  and docut len ted  a t  the  beg inn ing  and conc lus ion  o f  each 96-hour  tes t .  Th is  w i l l  be  done by
measur ing  ind iv idua l  d i lu te r  cap i l la ry  tube f lows.  When the  f low ra tes  are  en tered  in to  an  Exce lE  spreadsheet ,
the actual di lut ions of the toxicant stock can be cornputed. Actual test chemical concentrat ions (organic
chemica ls )  in  the  tox icant  n ix ing  chamber  ( tox icant  s tock  so lu t ion)  and in  exposure  aquar ia  w i l l  per iod ica l l y  be
measured on a real-t inte basis at NAS to veri fy that nominal concentrat ions are being routinely achieved.
Definit ive concentrat ion docurnentation in test aquaria wil l  result fronr dai ly sanrples shipped for analysis to
C A S .


Test  Char .nbers  and Env i ro l tmenta l  Cont ro l :  Tes t  char rbers  used in  the  tox ic i ty  s tudy  are  g lass  aquar ia  less  than
or  equa l  to  two ga l lons  in  vo lume.  The tes t  sys tem is  hoLrsed in  a  cons tan t - ten tpera ture .  photoper iod-cont ro l led
room. Aeration is not enrployed. The photoperiod is constarrt dark except during nronitoring activi t ies rvhen
ambient  (50-75  f t -c )  l igh t ing  is  used.


C lean ins :  A l l  labora tory  g lassware ,  inc lud ing  tes t  chambers  and tox icant  d i lu t ion  sys tem,  w i l l  be  c leaned based
on the rnethods described in U.S. Environlnental Protection Agency (2002). Init ial  cleaning incorporates the
u s e o f a l a b o r a t o r y d e t e r g e n t f o l l o w e d b y r n u l t i p l e t a p w a t e r r i n s e s .  S u b s e q u e n t l y , e i t h e r d i l u t e ( 1 0 % , V : V )
ac id  (hydroch lo r ic  o r  I r i t r i c )  o r  ace tone is  used to  remove r -ne ta ls  o r  o rgan ic  contaminants ,  respec t ive ly .  Fur lher
nru l t ip le  tap  water  r i t rses  are  enrp loyed a f te r  each ac id  o r  ace tone t rea tn ten t .  Sod ium hypoch lor i te  b leach rnay
be employed on  a  l in r i ted  bas is  to  ensure  tha t  n r ic roorgar r is rns  tha t  cou ld  n te tabo l i ze  organ ic  tox icants ,  e .g .
naphtha lene,  a re  no t  p resent .  Exhaust ive  tap  water  r ins ing  is  a lways  employed fo l low ing  any  chemica l  c lean ing
t rea t rxent .  A  f ina l  d i lu t ion  water  r inse  o f  the  exposure  appara tus  w i l l  p recede in i t ia t ion  o f  each s tudy .


EXPERIMENTAL DESIGN AND TEST PROCEDURES


E x p e r i n l e n t a l  D e s i g n :  T h e d e f i n i t i v e t e s t i n v o l v e s e x p o s u r e o f l a m p r e y a l r m o c o e t e s t o f i v e t e s t c o n c e n t r a t i o r r s ,
us ing  a  0 .5  d i lu t ion  ser ies ,  and a  d i lu t ion  water  cont ro l .  Exposures  a le  fo r  96  hours .  Each t rea tnren t  cons is ts  o f
four repl icates, each containing l0 amnrocoetes, i f  there are suff icient nurrrbers of arrrrrrocoetes. I f  there are not
enough a lnn locoetes  fo r  l  0  per  rep l i ca te ,  then a t  leas t  20  per  t rea tn ten t  (5  per  rep l i ca te )  i s  the  nr in imunr  number
preferred. Test chambers are randotr ly distr ibuted in the test area. Ar.nr.r.rocoetes are impart ial ly distr ibuted to
each aquar iunr  by  add ing  one or  two ar r i rna ls  to  each tes t  rep l i ca te  and repeat ing  the  process  un t i l  each conta ins
l0  o rgan isn ts .


Effect Critel ion: The effect cr i ter ion used in the lamprey ammocoete acute toxicity test is mortal i ty, defined as
a lack of visible respiratory nlovenrent and absence of response to tact i le st irrrulat ion. The nrorlal i ty data wil l  be
used to  co l t tpu te  LC50s fo r  each exposure  per iod .  ln  add i t ion  to  n to r ta l i t y ,  qua l i ta t i ve  observa t ions  o f  sub le tha l
responses consist ing of errat ic swimnring, hyperventi lat ion, hentorr lraging, and hyper/hypoactivi ty (contparecl
to  the  ac t iv i t y  o f  the  organ isns  i r r  the  cont ro l  g roup)  w i l l  be  recorded i f  observed.


Tes t  Cond i t ions :  The d isso lved oxygen concent ra t ion  in  each tes t  con ta iner  must  be  >  4 .0  mg/L  th roughout  the
t e s t .  T h e t e s t t e l t t p e r a t u r e e r n p l o y e d i s l T + l ' C .  A p h o t o p e r i o d o f c o n s t a n t d a r k n e s s i s u s e d , e x c e p t d u r i n g
moni to r ing  ac t iv i t ies  when i l lumina t ion  is  supp l ied  by  day l igh t  f luorescent  lamps a t  an  in tens i ty  o f  50-75  f t
cand les .  Load ing  shou ld  no t  exceed 6 . lg lL  a t  l7 'C  accord ing  to  EPA.  ASTM recornrnends load ing  no t  exceed
I  g /L  o f  so lu t ion  pass ing  th rough the  chanr  ber  in  24  hours  o r  |  0g /L  o f  so lu t ion  in  the  cham ber  a t  any  t i rne .


Beg inn ing  the  Tes t :  Add ing  the  orga t t i snrs  to  the  equ i l ib ra ted  tes t  cor r ta iners  as  prev ious ly  descr ibed beg ins  thc
test.


Feed ing :  None.
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Analys is  o f  Tes t  Concent ra t ions :  Dur ing  each tes t .  sarnp les  w i l l  be  co l lec ted  fo r  chemica l  ana lys is .  he ld  a t  4 'C
and sh ipped by  overn igh t  de l i very ' to  Co lunrb ia  Ana ly t i ca l  Serv ices  i r r  Ke lso .  WA.  The santp l ing  schedu le  a r rd
procedure  w i l l  fo l lo rv  the  pro . jec t  QAPP.


Test Duration. Type and Frequenclr of Observations. and Methods: The test duration of the acute toxicity tesl
is 96 hours. The type and frecluency of observatiorrs to be made during the test are sur.umarized as fol lows:


Type o f  Observa t ion T imes o f  observa t ion
Bio log ica l  Data
l .  mona l i t v  (each tes t  con ta iner ) 0. 24, 48. 72. and 96 hr
2.  sublethal  observat ions (qual i ta t ive) 0. 24. 48. 72. and 96 hr
Phvs ica l  nnd Chemica l  Dnta
l .  D isso lved oxygen.  pH,  &  te r rpera ture ,  ( in  one


rep l i ca te  o feach tes t  leve l  and the  cont ro l )
2 .  Conduct iv i t y .  hardness  & a lka l in i ty  ( in  one


rep l i ca te  o f  h ighes t  concent ra t ion  and cor r t ro , ,
3 .  Tox icant  concent ra t ion  sampl ing  ( in  one rep l i ca te


o feach tes t  concent ra t ion  and the  cont ro l )
1. Di lut ion water sarnple for part iculate nratter. TOC


and ammonia
5. Sample for ammonia taken fronr one repl icate of


control and hiehest test concentrat ion


0 .24 ,  48 ,72 ,  and  96  h r


0. 2,1. 48, 72. and 96 hr


0 .  2 ' 1 ,48 .  72 ,  and  96  h r


0 h r


96 hr


Dtlr ing the test. dead organist ls are rernoved every 24 hours and f iozen by concentrat ion for possible t issue analvsis.
Dissolved oxygen is nreasured using a polarographic oxygen probe cal ibrated according to the manufacturer 's


recontntendations. The pH and terrperature are nreasured using a pFl probe and a properly cal ibrated meter with
sca led iv is ionsof0 . l  pHun i ts .  Conduct iv i t y isnreasuredus ingaca l ib ra tedconduct iv i t ymeter .  Sarnp les tbr
chemical analysis wil l  be col lected, preserved, and sent to Colurnbia Analyt ical Services fol lowing the recontntended
Drooedures of the analvtical laboratorrr.


Test Termination: At the end of the test. al l  sur.r iving corrtrol arnmocoetes are weighed and rreasured for length by
repl icate. Al l  surviving or dead test organisrns wil l  be frozen b1, concentrat ion for possible later t issue analysis by
Colurnbia Analyt ical Servrces.


Cr i te r ia  o f  Tes t  Acceptance:  The tes t  lesu l ts  a re  acceptab le  i f  surv iva l  in  the  cont ro ls  i s  a t  leas t  g0%.  l 'he
tox ic i ty  tes ts  w i l l  be  per fb rnred  as  a  -50%o d i lu t ion  ser ies .  i t  i s  an t ic ipa ted  tha t  each tes t  w i l l  have a t  leas t  one or
possibly trvo part ial  mortal i ty concentrat ions. Nominal concentrat ions of each toxicity test have be reviewed
and approved by EPA (EPA 2007). Horvever, because of the experirrental nature of the study and the l i rnited
supp ly  o f  ammocoetes ,  the  acceptab i l i t y  o f  the  tox ic i t l , tes ts  w i l l  be  based on ly  on  the  >  907o surv iva l  in  cont ro l
g roup.


D A T A  A N A L Y S I S


The percent of l ive amn.tocoetes is calculated fbr each treatnrelrt  repl icate frorn the raw data and the lreans are
obtained for each treatnrent level.  An l-C50 (rnortal i ty) is calculated using Probit or Trirnmed
Spearnra t r -Karber  rne thods .  The NOEC and LOEC are  ca lcu la ted  fo r  each endpo in t  accord ing  to  U.S.
Env i ronnrenta l  Pro tec t ion  Agency  (2002)  rne thods .  In  th is  p rocedure ,  the  NOE.C and LOE,C va lues  are
colttputed using either Dunnett 's test. T-test with Bonferroni 's ad.justment, Steel 's Many-One Rank Test, or
Wilcoxon Rank Sur.u Test "vith Bonferrorr i  Ad.justrnent. The applopriate test is selected after evaluating the
data fbr normali ty and holnogeneity of variance. An arcsine-square root transforrnation is performed on the
percentaqe effect data prior to stat ist ical analysis. The stat ist ical softwarc employed for these calculat ions is
Toxca lc ,  v . -5 .0 .23N.  T idepoo l  Sc ien t i f i c  Sof iware .


RI]PORTING
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The f ina l  repor t  o f  the  s tudy  resu l ts  must  inc lude a l l  o f  the  fo l low ing  s tandard  in fo rmat ion  a t  a  t l in imut t t :


l .  Name and ident i f i ca t ion  o f  the  tes t ;
2. The investigator and laboratory;


3 .  In fo rmat ion  on  the  tox icants ;
1 .  In fo rmat ion  on  the  d i lu t ion  water ,


5 .  Deta i led  in fo rmat ion  about  the  tes t  o rgan isms;


6. Descript ion of the test systeln and i ts cal ibrat ion, including test chanrbers and di lut ion systertr;


7 .  A  descr ip t ion  o f  the  exper imenta l  des ign  and o ther  tes t  cond i t ions  inc lud ing  water  qua l i t y ;


8. Definit ion ofthe effect cr i ter ia and any other observations;
9. Responses, i f  any. in the control treatment;
10 .  Tabu la t ion  and s ta t i s t i ca l  ana lys is  o f tneasured responses ;


I  l .  A  descr ip t ion  o f  the  s ta t i s t i ca l  r r . re thods  used;


12. Any unusual information about the test or deviat ions from procedures;


The f inal study report r.vi l l  include the study protocol and al l  study rar.v data as appendices.


STUDY DESIGN AT,TERATION


Amendrnents  made to  the  pro toco l  n rus t  be  approved by  the  sponsor  and s tudy  d i rec to r  and shou ld  inc lude a


descript ion ofthe change; the reason for the change; the date the change took effect; and the dated signatures of


the study director and sponsor. Any deviat iorrs in the protocol must be described and recorded in the study raw


data.


R E F E R E N C E D  G U I D E L I N E S


ASTM. I 996. Standard guide for conducting acute toxicity tests on test materials with fishes, nracroinvertebrates,


and anrphibians. E729-96. American Society for Testing and Materials, Phi ladelphia, PA.


Beno i t ,  D . ,  V .  Mat tson,  and D.  O lson.  1982.  A  cont inuous- f low min i -d i lu te r  sys ten l  fo r  tox ic i t y  tes t ing .


Water  Res.  l6 :457-464.


E P A . 2 0 0 2 .  M e t h o d s f o r M e a s u r i n g t h e A c u t e T o x i c i t y o f E f f l u e n t s a n d R e c e i v i n g W a t e r s t o F r e s h w a t e r a n d
Mar ine  Organ is r .ns .  F i f th  ed i t ion .  EPA-82 l -R-02-0  12 .  Of f i ce  o f  Water ,  U .S.  Env i ronmenta l  Pro tec t ion


Agency ,  Wash ing ton ,  DC.


EPA. 2007. Letter to Lower Wil lanrette Group fronr C. Humphrey and E. Bl ischke dated August 17,2007 regarding


Ponland Harbor RI/FS: Lamprey toxicity test f ield sarnpl ing plan and QAPP Phase 2 addenda (approval letter).  US


Environnrental Protection Agency Region 10, Oregon Operations Off ice. Ponland, OR.


Ve i thG.D.anc lV .M.Conts tock .  1975.  Appara tus fbrcont inuous lysa tura t ingwater r .v i thhydrophob icorgan ic


c l renr ica ls .  J  F ish  Res Board  Can 32 :1849-  185 I  .
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Appendix A
Test Conditions Summarv


l .  Tes t  spec ies Lctnoelrct so.
l .  T e s t  t v p e : Flow-throuqh
3.  Test  durat ion: 96 hr
4.  Ternpera ture : 1 7  +  l ' c
5.  D isso lved oxygen: > 4.0 ms/L
6.  L ish t  oua l i t v  &  in tens i tv : Ambient  laboratorv l ieht  (50-75 f t -c)
7.  Photoper iod : Constan t  dark .  except  dur inq  mon i to r ins  ac t iv i t ies
8 .  J 'es t  charnbers : g lass  aquar ia  Iess  thar r  o r  equa l  to  two ga l lons  in


vo lume.
9 .  Tes t  chamber  vo lumes oer  dav : At least 5


0. Replicates per treatment: 4
I.  Orqanisms per repl icate: l 0
2.  Aqe o f  tes t  o rqan is r r rs : alTtmocoete


i .  Feed ine  res ime : None
4.  Aera t ion : None


15.  Dih. r t ion water : Dechlorinated City of Newport tap wateri  hardness
ad ius ted  to  25-30 rne /L  as  CaCO.


I  6 .  Tes t  concent ra t ious : 5  a r rd  a  d i l r r t ion  *a le r  con t lo l
17 .  Wa te r  qua l i t y : Tempera ture ,  pH,  &  d isso lved oxygen in  one rep l i ca te


o f  each tes t  concent ra t ion  da i l v .  Conduct iv i t y ,
hardness  & a lka l in i ty  in  one rep l i ca te  o f  h ighes t
concentrat ion and control dai lv


I 8. Special controls None
1 9 .  E n d p o i n t : Mor ta l i t v
20.  Test  acceotabi l i tv  cr i ter ia : >90%o control survival
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAs-686-Lamprey FT acute


LAMPREY SURVIVAL FLOW-THROUGH TEST (?*'
rnu "rt' guto, -7- tgt- C YTest No. 686-42 Client Windward


STUDY MANAGEMENT:
Client: Windward Environmental. 200 West Mercer Street, Suite 401, Seattle. WA 98119
Client's Study Monitor: \4s-Helle 4nde$en
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: 3814 Yaquina Bay Road, Newport, OR 97365
Laboratorv's Sfudv Personnel:


QA Officer: LK. Nemeth l. C".). t €lggApet bJ.t_
J .


5 .
2 .
A


Study Schedule:
Test Beginning: ! i  ;  u1--6, '1  l9Jc Test Ending: t /-r f,-lT r 


''l'i 
o


TEST MATERIAL:
Description: _l{aphlqlg4e_l[Q1pH3) Fisher Scientific lot # 056112


DILUTION WATER:
Description: DBqbler:i4ed tQily o:lN
Date of Preoaratior/Collection:
Water Quality: Cond. (pmhos/cm) pH '7 . 'L  *  0 , 'L ' '


Hardness (mg/L as CaCO)Zf,.Hardness (mg/L as CaCQ)Zf. { t' '3. o Alkalinity (m-gl{. as CaCO) /(.1 t t. I
Treatments: Hardness adiusted to 25-30 me/L with a Qulligan@ water rreatment system.


TEST ORGANISMS:
Species: Size: 4-6 cm
Source: 'fratk


Acclimation Data: See pages:


TEST PROCEDURES AND CONDITIONS:
Test Concentrations (nominal) :
Test Chambers (description): Test Volume (rnl): 5.80 L
Replicatesitreatment: 4 Otgilf nt: 4O00teplicate)
Test water chanses: flow throush


{/ bo r,'v,1,1 '-'( o hItrlL tfil trr'Aeration during test: nene 4-,: lt ' '
Temperature ("C): l_ZlljC
Feeding: None Photoperiod: Darkness except for WO & chgmistrv measurements


Test Duration (hr) 96 trOulq Tank Placement: Qenoplellqlaldgmization
Randomization Chart:


Diluter


2.5 20 2.5 l 0 0 20 0 2.5 | . 2 5 5 0 20 l 0 1 . 2 5 t .2s l 0 2 .5 5 5 20 0 5 l 0 | . 2 5
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAs-686-Lamnrev FT acure


LAMPREY SURVIVAL FLOW-THROUGH TEST


Test No. 686-42 Client Windward Investigator


WEIGHT OF 10 ANIMALS AT TEST INITIATION
// -/"/-al 


64j


MISCELLANEOUS NOTES:


Room light intensity (fQ: | ) l- l /- / t ,  o r 4 '


Chemistry samples taken daily.


Chemistry samples for particulate matter, TOC & ammonia in dilution water taken on test day 0.


Chemistry samples for ammonia taken in control & 8 mg/L A replicate on test day 4.


^/ l o


weisht (s) Lensth (cm) Comments
I 0.  )q a- l
z O . 2 . 3 c - 7
J h . ' t o { - 4
A O - t f 4 - t
5 D.  t -1 Co
6 a  > l 4 - d
7 O . t T U . \
8 b . ' t - l v-7
9 0 - t \ q-L
1 0 D . t , a L/- Lf


Ta615l l/11 t., t'n 0 . L'1-- 1 . ,
Atier.a^c€-ard.ra*al )- O O . r : I 0 - L


0,3r * lu


Error codes:
l) Correction of handwriting error
2) Written in wrong location; entry deleted
3) Wrong date deleted; replaced with correct data
4) Enor found in measurement; measurement repeated
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAs-686-Lamprey FT acute


LAMPREY SURVIVAL FLOW-THROUGH TEST


Test No. 686-42 Client Windward Investigator


WATER QUALITY DATA SHEET


DAY O t4 I 61)
Conc


(')6)
Temp.
("c) pH Cond.


pmhos/cm
DO


(mg/L)


Total
Hardness
{ms/1.)


Total
Alkalinity


(meiL)


Survivors


CommentsA B C D


20 r? -3 Lto t t a cl.5 L ] I L t / /-) 1 \ ) 1 e (o /r^t^h2"2 ,} o,r u-J,
l 0 i ] , L ) l"{ 9 - b / o (o /< ) [<:


5 . 0 4
t ' t Tf q. 'T / E ) f.) fc)


2 . 5 t + t +5 q - 5 /o /q! 1o / 3


t . 2 5 t ] - t T. t cl. b f < ) lA /\) ( < )


0 / b . 8 l-: t r 0 1 { 9o 1 l,- /a / n /<) l<2
Chemistry samples taken (l 1 /1,4 / c7) t2'L
Particulate matter, TOC, and ammonia samples taken in dilution water ( h I t 1l u) _I:&f ,4,t <_
Hours of light: l, O


{


Hours of light: J" O


DAY I ( tt l tS l,-t I


Conc.
(mg/L)


Temp.
('c) pH Cond.


pmhos/cm
DO


(mg/L)


Total
Hardness
(ms/I-)


Total
Alkalinity


(molL)


Surv ivors


CommentsA B D


20 /+ { +Ll I a,O .4 -u 3"1 / , , a ) / o t o / o nor Arn/",5 ua /.,, ",,-,lL l-. tt,(. 91,qt
1 0 17..r>-l ., t ) 1 C i o 1 7 ln- l  at-Ft-q, .+tt  k-h 1 


'


5 . 0 t ? ' ? 5 . 1 / (7 t o / o / c ) ?SD'/o r'r- n-e,,J
2 . 5 1'?-'l +4 oj. la l o / o t o /o
t . 2 5 lT."t 75 q . < /o / O /o /o
0 !+ .5 7f l1'o q.,4 i 1 - I L r J P ln /o /o


Chemistry samples taken (/t I lsl+)


D A Y 2 ( i t t l b l 0
Conc.
(mg/L)


Temp.
('c) pH Cond.


pmhos/cm
DO


(mgiL)


Total
Hardness
(ms/I.)


Total
Alkalinity


(msll.)


Survivors


CommentsA B C D


20 , 7 9 +-2 . H < 7-b ,\o t - t /o Y(zo) Ttnj /o t"hul4t , /r ' /* -"n*-l*+^*i
l 0 / 7 v 7 L , 1 - 4 rO / i ) / C ) ( o


a.hVlq5onh;, , ,rnL n-bJ ,f lA,:: ,^
5 . 0 7 f ?-a ,i- ) / o to t o t o
2 . 5 t 7 b 7u 4 1 1 to t O l o l o
| . 2 5 iT.b V L ' / " / /o /r) r 0 / o
0 i 7 - 4 TL \ t 0 t1..t t f t


) L , t I X t ) t 0 t o tc
Chemistry samples taken (7 I rc/e) q./
Hours of light: I a
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NORTHWESTERN AQUATIC SCIENCES


Test No. 686-42 Client


LAMPREY SURVIVAL FLOW-THROUGH TEST


Windward


WATER QUALITY DATA SHEET


PROTOCOL NO. NAs-686-Lamprev FT acure


Investigator


D A Y 3  (  u  i l 1 t (_-
Conc.
(mg/L)


Temp.
('c) pH Cond.


pmhos/cm
DO


(mg/L)


Total
Hardness
(ms/1.)


Total
Alkalinity


(me/L)


Survivors


CommentsB D


20 |  7 . n 7 . { / J J ("-k) LG l b q(a €
5 Y ( ) ,lUb) rr,e' ttt:t 1't/-.. 5{n.i€ Te:T(.{6(


C A e d  . d b 6 4 ; \


l 0 / t- t't ; . ' f ( t .6
1 t ) l c ,,. i ;tftv,d.E:v- +'U6n7ci r.!Le -h.:i(t


'd i{f L\ i rLblfi i , f i l*t l /rruxritr + r.r
5 . 0 / Q 1 7.-j , l - l f ' l l ' ) / j ) , J


lC ! iL. j r(  <"6'" f ; t f }-&?r. :" /


2 . 5 l c . > 4 7.v t J 7 O 1 C / J
1 . 2 5 / cq '7 L- I / \ ) 1 r ) l ; ) i . J


0 I ^? .  t ' . ; i 0 i 1l '{ L , t 7 t c , / 9 r 0 r O
Chemistry samples taken ( n lftlc i) frsl
Hours of l ight: l.rt


D A Y 4 c '  t ! d t
Conc.
(mg/L)


Temp.
('c) pH Cond.


pmhos/cm
DO


(mg/L)


I otal
Hardness
(mqll )


Total
Alkalinity


(ms/L)


Survivors


CorrunentsB D


20 |  ? .1 ?-l t o l q 4 .L la \ i 9-kol u|4 0) t()o LTJO)
t rar-?.'lvt t , trtL<- e"/-, t ttTuT ra Jal


i y l r n  a a Y e , ( ,  o . . L . - i , '  .  L  u * *


1 0 tb.1 ]-t- l-u | ' L ) /t-t p ':ix^t, -q 
!:.*- /er-hi1


5.0 I  b- ' l Tt, c ) . \ 1 o / a T ( r J 5/; iL. lq / . ,5 a.


2 . 5 I t - Yh) q .  I /o p lo ro
I . Z ) i  ( r .q 'hl q{) /o / Q t 4-) t o
0 ,, ] +a l c z - ci..t ,?,4 r f I Q / o / Q t o


Chemistry samples taken ( lll lllty
Ammonia samples taken in control
Hours of l ieht: 1..-r


and 20 mglL ( 1 tl tl /f) (-


' , ,
/ - \ l , i - ''D 


' (,/t ' '- '- lnt ' lt"


Cr,, /.


r t l
f l'"1*tt


1,li l.,l i "',4*,


t r \


/ 0 1
'7 ' r


L T , Y


/ c, . ,1


(€, ' . , ,  7 att l" ' ' ' -  i


L r ( o
t o .a* (.)


t  s .o  ( ( J


x  / . (  ( r )


O1r.','^)


Qs"
r't I ,,"l ' t l  "y
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAs-686-Lamnrev FT acute


LAMPREY SURVIVAL FLOW-THROUGH TEST


rest No. 686-42 ctient 
, ,rY)!\:rrlU. 


Investigator_


+, \ (V oi ' ' \  
" '


NOTES ON PREPARATION Ot /O mg/L NAPHTHALENE STOCK


System Design


The objective is to deliver 20 mglL of naphthalene to the diluter toxicant chamber at a nominal constant rate of
1 60 mVmin. To accomplish this, a large reservoir, approximately 54L capacity, of naphthalene solution in
dilution water is maintained at test temperature. As solution is removed to the diluter, makeup water is
introduced under float valve control. The concentration of naphthalene in the reservoir is maintained by high
volume circulation of the contents through arcartridee containins crvstalline naphthalene.


l laPAlieL'^t- 
- 


5'&P' a(' '"( '(
NOTES ON MAINTENANCE OF THETffilANtJqE DELIVERY SYSTEM


DILUTER CALIBRATIONS RECORI)


DILUTER CAPILLARY FLOWS


FLOWS TO REPLICATE AQUARIA
Date l 3 lJT t lme


, t t
. .  t  / '


J i J  , h ^  
/ t ' v. t ( r . / r ^  f f - i '  / t . 4  I


Date tt lt3l,)1 Time Init. 0)ft- Datel l l14/J ' j Time Init. ' ,&t-t
Drain # Suoolv Tank Diluter Tank Drain # Supolv Tank Diluter Tank


I l c J '?f, I t { . \ y ( ,
2 , 7 vo 2 " ,  ' '? )2
J


'7r
J 1 6


A- 1 t? 4 8,r^ - / L t


5 1 1 { a 5 / l 7-tt
6 Y (1 / 6 | 0-' , Y


Flow rates in ml ffun


Relative Concentration


Relative Concentration
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Water Quality Computation - Test No. 686-42


Temp DO pH Cond ArkHard
1
z


4
5
o


7


9
1 0
1 1
1 2
I J


1 4
1 5
t o


1 7
1 B
1 9
20
a 4
L I


22
z 5


z.+


25
zo
27
z 6


Z Y


JU


3 1


1 7 3
1 7 . 0
1 7  I
1 7  1
t t  I


t o . t


1 7 . 8
1 7 . 4
1 7 . 7
1 7 . 8
1 7  " 7
1 7 L


1 7 . 8
1 7 . 7
1 7 5
1 7 . 6
1 7 . 6
1 7 . 4
1 7 2
1 7 . 0
1 6 . 9
1 6 . 8
1 6 . 9
1 7 . 0
1 7 . 1
'16 .9


1 6 . 8
1 A  R


t n v


1 6 8


Y . O


9 /


9 5
9 6
9 . 8
Y . Z


v . b
9 . 5
9 . 4
9 . 6
9 4
9 5
9 4
9 4
9 4
9 . 6
9 6
9 . 4
9 4
q 6


9 . 4
9 . 4
Y . Z


9 . 3
v .  I


9 .0
9 .2


7 6


7 5


7 5
7 5
7 4
7 . 4
7 . 5
7 4
7 . 5
7 5
7 . 2
7 . 2
7 . 2
7 2
7 2
7 . 2
7 4
7 4
7 . 3
7 . 2
7 . 2
7 . 0
7 4


I . Z


7 .2
7 .0
- 7 4


7 0


1 1 0
1 '10


120
120
t t c


1 1 0
104
1 0 1
1 0 1
102


1 6
1 6
1 5
t h


1 7
1 8
t o


1 7
1 3
1 5


28
30
30
32
?n


30
26
z 6


zo


z+


mean
s o .
N
min
max


1 7 . 2
0 4
30


1 6 . 8
1 7 . 8


9 .4
0 .2
J U


9 0
9 B


0 .2
30
7 . 0
7 6


1 0 9
7


1 0
1 0 ' 1
120


28
a
z


1 0
24
J Z


1 6
1


1 0
1 ?


1 8
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WQ Gomputation - acclimation (11-1-07 to 11-'14-07 ) - Test No. 68642


Temp DO pH Cond Hard Atk
1
2


4
5
6
7
B
q


' 10


1 1
1 2
,t 2.


1 4
1 6


t o


1 7


1 6 . 8
1 6 . 8
t o . o


t o . o


t o . Y


1 6 9
1 7 . 0
t o .  Y


t o .  /


l o .  /


t o .  /
' 16 .8


t o . o


1 6 . 8


q x


9 . 5
9 . 2
v . o
9 9
9 8
9 4
9 3
9 9
9 . 6
9 9
q 7


9 . 7
9 . 7


6 . 2


8 .2
8 1


R 1


6 . 2


8 . 1
8 . 1
8 . 6
8 . 1
8 . 1
8 . 0
t . o


7 . 9


t o c


1 6 5
1 6 0
1 8 0
1 8 0


'155


1 6 0
1 6 (


4 r ' ,8


1 5 5
1 6 4


1 5 0


45
47
38
48
49
2t r


5 l


46
43
39


38
?A


oz
oz
56
64


52
54
56
oz
56
52
56
54
52


mean
s .o .
N


1 6 8
0 . 1
1 4


1 6 . 6
17.0


o 2
1 4


9 . 2
9 9


8 . 1


1 A


7 6
8 6


1 6 0
1 0
1 A


145
1 8 0


q7


1 4
52
oo


4 1
5


1 4


49
mtn
max


fk/
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Acute 96-hr Toxicitv Test-96 Hr Survival


End Date: 11118107 14:30 Lab lD: ORNAS-Northwestern AquatiSample Type: Naphthalene


Samole Date: Protocol: NAS-686-Lamprey Ft acute Test Species: LY-Lampetra sp


Comments:
C o n c - m g / L 1 2 3 4


D-Control  1.0000 1.0000 1.0000 '1.0000


o.7  1 .0000 1  .0000 1 .0000 1 .0000
1.24  1 .0000 1 .0000 1 .0000 1 .0000
2.64  1 .0000 1 .0000 1 .0000 1 .0000
5.32 1.0000 1.0000 ' �1.0000 1.0000


10.18 0.5000 0.4000 0.5000 0.6000


Transform: Arcsin Square Root Rank 1-Tai led
Sum CriticalConc Mean N-Mean Mean Min Max CYY' N


D-Control
v . t


1 . 2 4
2.64
5.32


. 1  0 . 1  8


1.0000
'1.0000


1.0000
1.0000
1.0000
0.5000


1.0000
1.0000
1.0000
1.0000
1.0000
0.5000


1.4120
1 .4120
1.4120
1.4120
1 .4120
0.7854


1.4120 1.4120 0.000
1.4120 1.4120 0.000
1.4120 1.4120 0.000
1.4120 1.4120 0.000
1.4120 1.4120 0.000
0.6847 0.8861 10.467


18.00  10 .00
18.00  10 .00
18.00  10 .00
18.00  10 .00
' r0 .00  10 .00


4
4
4
4
4
4


Shapiro-Wi lk 's  Test  ind icates non-normal  d is t r ibut ion (p '=  0.01) o.40374 - 6 E - 1 5  1 1 . 5


Equality of variance cannot be confirnled
Hypo[hesis Test  (1- ta i1,0.05)  NOEG LOEC GhY -  TU
Steel 's  Manv-One Rank Test  5.32 10.18 7.35918


Dose-Response Plot
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Test: AT-Acute 96-hr Toxicity Test Test lD: 686-42


Species: LY-Lampetra sp. Protocol: NAS-686-Lamprey Ft acute


Sample lD:  SamPle TYPe: NaPhthalene


Start Date: 11114107 13:30 End Date: 11118107 14:30 Lab lD: ORNAS-Northwestern 4q!g!i9sgl9!999


Pos I D Rep Group Start 24 Hr 48 Hr 7 2 H r 96 Hr Notes
1 1 D-Control ,l 1


z z D-Control 1


D-Control 1 1


4 4 D-Control I
I
I


5 1 0.70c 1 ( 1


z 0.70c 1C 1


7 0.70c 1C 1


8 4 0.70c 1C 1
q 1 .24C 1C


1 0 z 1 .24C 1C 1


1 1 1 .24C 1C
1 a
t z 4 1 .24C 1C 1


I J 2.64C 1C


t q 2 2.64C I L I


I J 2.64C 1C
t o 4 2.64C 1C 1


1 7 1 5.32C 1C


1 8 5.320 1C 1


1 9 5.320 ' lc 1 (


20 4 5.320 1C 1


21 1 1  0 .1  80 1C


L Z z 1  0 .1  80 1C


Z J 10 . ' 180 1C


24 4 1  0 . 1  8 0 1C 6


Comments:
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NORTHWESTERN AQUATIC SCIENCES


TOXICITY TEST REPORT


TEST IDENTIFICATION
Test No.: 686-43
Title: Lamprey (Lampetrtt sp.) definitive 96-hr flow-through acute toxicity test of pentachlorophenol.
Protocol No.: NAS-686-Lamprey FT acute, September 12,2001


STUDY MANAGEMENT
Study Sponsor: Windward Environmental, 200 West Mercer Street, Suite 401 , Seattle, WA 98 I 19.
Sponsor's Study Monitor: Ms. Helle Andersen.
Testing Laboratorv: Norlhwestem Aquatic Sciences, P.O. Box 1437, Newport, OR 97365.
Test Location: Newport Laboratory.
Laboratory's Studlr Personnel: G. A. Buhler, B.S., Proj. Manager; R. S. Caldwell, Ph.D., Study Director; L.K.
Nemeth, B.A., M.B.A., QA Officer; G.J. Irissarri, B.S., Aq. Toxicol.
Study Schedule:
Test Begiruring: 12-16-07, 1130 hrs.
Test Ending: 12-20-01,1300 hrs.
Disposition of Study Records: A11 specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
91365.
Good Laboratorlr Practices: The test was conducted following the principles of Good Laboratory Practices
(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR
Part792).
Statement of Qualitlr Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection ofthe raw data.


TEST MATERIAL
Description: Pentachlorophenol, 99 .2oh (Chem Service, WestChester, PA, Lot No. 360-838).
Preparation of Working Stock Solution and Test Concentrations: Test solutions were prepared for continuous
supply to the test aquaria using a Benoit constant flow diluter (Benoit et al., 1982). The diluter was set up to
deliver a 0.5 dilution series with a flow rate of approximately 80 ml/min per toxicant concentration. The diluter
design was such that 160 ml/min of the toxicant solution at the highest test concentration (nominal 0.2 mglL
pentachlorophenol) was required to be continuously delivered to the toxicant supply chamber of the diluter. To
accomplish this, a large mixing reservoir, approximately 54L capacify, of nominal 0.2 mglL pentachlorophenol
solution in dilution water, was maintained at test temperature. This was done by metering, at a rate of 1.6
ml/min, a constant supply of 20 mglL pentachlorophenol concentrated stock solution in dilution water into the
large toxicant reservoir with vigorous mixing, while also replacing, under float valve control, dilution water to
replace delivery of the nominal 0.2 mglL pentachlorophenol solution to the diluter. The pentachlorophenol
concentrated stock solution was prepared daily.


DILUTTON WATER
Source: City of Newport municipal tap water, treated as below, was supplied continuously to the toxicant
diluter throughout the study.
Pretreatment: The water was dechlorinated by carbon filtration, particle filtered to 


.l 
pm, and adjustedto a


target water hardness of 25-30 mg/L as CaCO3. Hardness adjustment was accomplished by passage of a
portion of the dilution water through deionization cartridges.


TEST ORGANISMS
Species: Lamprey (Lampetra sp.)
Age/Size: Ammocoetes; target size range, 4-6 cm; actual size of 10 ammocoete subsample, 5.0 + 0.7 cm.
Source: Ammocoetes were field collected in approximately equal numbers from the Trask, Nestucca, Siletz,
and Alsea Rivers, Oregon. Field collection was by electoshocking and only 4-6 cm size ammocoetes were
retained. Personnel of Windward Environmental performed the ammocoete collections.


Test  No.  686-43 Page 2 of 6







NORTHWESTERN AQUATIC SCIENCES-


Acclimation: Upon receipt, animals were removed from the collection site sediment and placed in 10-gallon
aquaria supplied under flow-through conditions with dilution water. Water supply was sufhcient (30-50
ml/min) to accomplish two volume changes of water per day. Approximately 50 lamprey were placed in each
tank. Tanks contained an approximate 8 cm deep layer of sediment (Sandtastic Play Sand, Waupaca Materials)
covered with approximately 26L of test water and were supplied with aeration. Normal behavior for the
lamprey ammocoetes was to immediately bury in sediment and remain there. Any that did not immediately
bury were discarded as potentially damaged. Ammocoetes were not fed during acclimation. Water quality
conditions during the two weeks prior to testing (12-l-07 to 12-16-07) were: temperature, 16.5 + 0.7oC;
dissolved oxygen, 9.5 t 0.3 mglLl'pH,7.5 + 0.3; specific conductance, 169 X9 pmhos/cm; hardness, 62 + 4
mg/L as CaCOrt and alkalinity,43 + 2 mg/L as CaCO3.


TEST PROCEDURES AND CONDITIONS
Test Chambers: The test chambers were two-gallon glass aquaria capable of holding 5.8 L of test solution.
Test chamber placen-rent in the test area was random.
Test Concentrations: The nominal test concentrations were 0.2, 0.1, 0.05, 0.025, 0.0125, and 0 mg/L (control)
pentachloropheno L.
Replicates/Treatment: 4
Organisms/Treatment: 40
Loading: 0.33 g/L
Aeration: None.
Feeding: None.
Water Volume Changes: The diluter supplied approximately 80 mVmin of test solution, or I I 5 Llday, at each
test concentration. At this rate of flow, test solution supply to each replicate aquarium was 5.0 volumes per
day.
Effects Criteria: The effect criterion used in the lamprey ammocoete acute toxicity test was mortality, defined
as a lack of visible respiratory movement and absence of response to tactile stimulation. In addition to morlality,
qualitative observations ofsublethal responses were recorded when observed.
Target Water Qualitv Conditions: Water quality measurements were taken daily as specified in the protocol
(Physical and Chemical Data, Items 1 and2). The target water quality conditions were as follows:
Temperature, 17 + 1'C; dissolved oxygen, >4.0 mglL1' hardness, 25-30 mglL as CaCO3. Acfual test conditions
are reported in the Test Results section.
Photoperiod: The photoperiod was total darkness except for approximately 2-3 hours per day for observations
and test exposure system maintenance. Light intensity at the aquarium level was 14.9 foot-candles.


DATA ANALYSIS METHODS
The 96-hr proportion survival was calculated for each treafment replicate from the raw survival data and the
measured pentachlorophenol concentrations for each treatment level. The LC50 (survival) was calculated by
the probit method. An arcsine square root (angular) transformation was performed on the data prior to
statistical analysis. The NOEC and LOEC were calculated according to U.S. Environmental Protection Agency
(2002) methods. In this procedure, the NOEC and LOEC values were computed using either Dumett's test, T-
test with Bonferroni's adjustment, Steel's Many-One Rank Test, or Wilcoxon Rank Sum Test with Bonferroni
Adjustment. The appropriate test was selected after evaluating the data for normality and homogeneity of
variance. The statistical software employed for these calculations was ToxCalc, v.5.0.23N, Tidepool Scientific
Software.


TOXICANT AND OTHER CHEMISTRY ANALYSES
Test solutions were sampled once daily for pentachlorophenol from each test concentration by pooling samples
from each ofthe four test replicate aquaria. Subsamples were pooled into new disposable plastic beakers from
which the pooled sample was transferred to the analytical laboratory supplied sample bottles and shipped under
chain-of-custody procedures to the analytical chemrstry laboratory (Columbia Analyical Services) at Kelso,
WA. No preservative was employed. Samples were kept refrigerated at <4"C. Sample volumes were 1 L.
Additional samples were taken of the dilution water on day 0 of the test for analysis of particulate matter, TOC,
and ammonia-N, and from the control and highest test concentration treatments after 96-hr for measurement of
ammonia-N. These samples also were shipped to Columbia Analytical Services for analysis.
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PROTOCOL DEVIATIONS
1. The protocol specified "constant dark, except during monitoring activities", and also that light intensity


should be 50-75 ft-c. when light was on. These specifrcations were judged to be contradictory and led to
the following action. Based on best professional judgment of the investigators, we reduced the light
intensity from that given in the protocol in order to minimize fright behavior responses of the ammocoetes
during the short period of lighting associated with daily observations.


2. The protocol states: "At the end of the test, all surviving control anmocoetes are weighed and measured for
length by replicate." Through a laboratory error, a subsample of l0 ammocoetes were weighed and
measured at the beginning of the test instead. This is a minor deviation and is without consequence for
interpretation of the study results.


TEST RESULTS
Water quality conditions measured in test aquaria during the 96-hr toxicity test are summarized in Table 1. The
temperafure specification was met during the study. Dissolved oxygen remained near saturation throughout the
test. The pH ranged from 6.3 - 6.9. Mean hardness also was in the specified range of 25-30 mg,/L as CaCO..


The concentrations of pentachlorophenol measured during the toxicity test are summarized in Table 2. Mean
measured concentrations in the test ranged from 0.01 7 t 0.004 mglL at the lowest level to 0.230 + 0.025 mgT- at
the highest exposure level. Generally, the dilution series was in good agreement with nominal concentrations.


A summary of the 96-hr ammocoetes survival results is shown in Table 3. In this study, the 96-hr control
survival ( 100%) met the test acceptability criteria of 290o/o. Therefore, the test meets the protocol criterion of a
valid test. Additionally, 100% mortality occurred in the two highest test concentrations, and 0%o morlality was
observed in the lowest, test concentration. Partial mortality was observed in the third (0.056 mg/L) and fouth
highest (0.030 mg/L) test concentrations.


The toxicity of pentachlorophenol to lamprey (Lampetra sp.) ammocoetes as the 96-hr LC50 was 0.03 I mg/L
(95% confidence limits, 0.028 - 0.034 mg/L). The NOEC and LOEC concentrations were 0.017 and 0.030
mg/L pentachlorophenol, respectively.


LITERATURE CITED
Benoit, D., V. Mattson, and D. Olson. 1982. A continuous-flow mini-diluter system for toxicity testing. Water
P.es.16:451-464.


EPA. 2002. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and
Marine Organisms. Fifth edition. EPA-821-R-02-012. Office of Water, U.S. Environmental Protection Agency,
Washington, DC.
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Table 1. Measured water quality conditions during the 96-hr acute toxicity test of
pentachlorophenol to lamprey ammocoetes.


Parameter Mean + S.D. N Range


Temoerature (oC) 17.0  I  0 .3 30 16.3 -  l t .6
Dissolved oxygen (mg/L) 9.9  t  0 .1 30 9.7 -  10.1
pH 6.6 + 0.2 30 6.3 -  6.9
Spec i fi c conductance (umhos/cm) 1 2 5  L 2 1 0 120 - 128
Hardness (mg/L as CaCO3) 3 0 + 2 l 0 2 6 - 3 2
Alkal in i ry  (mg/L as CaCO3) 1 5 + l l 0 1 3 - 1 5


Table 2. Measured concentrations of pentachlorophenol during the 96-hr acute toxicity test
of pentachlorophenol to lamprey ammocoetes. Measurements perforrned by Columbia
Analvtical Services.


Nominal (mg/L) Measured (mg/L)


Mean + S.D. N Range


0.2 0.230 !0.025 0.200 - 0.260
0 . 1 0 . 1  1 0  t  0 . 0 1 4 5 0.095 -  0 .130
0.05 0.056 I  0 .012 5 0.045 - 0.073
0.025 0.030 I  0.006 5 0.023 - 0.038
0 . 0 1 2 5 0.017 I  0.004 5 0.014 - 0.022


0 0.000 1 0.000 0.000 - 0.000
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Table 3. Survival of lamprey ammocoetes, Lampetra sp. exposed for 96 hours to pentachlorophenol.


Pentachlorophenol Ammocoetes Ammocoetes Percent Mean %o
(mg/L) Replicate exposed Surviving Survival Survival


0.230


0 . 1  1 0


0.056


0.030


0 . 0 1 7


0.000
(Control)


B
t .


D


1 0
1 0
1 0
1 0


l 0
l 0
1 0
1 0


1 0
1 0
l 0
l 0


1 0
l 0
l 0
l 0


1 0
l 0
l 0
1 0


1 0
1 0
1 0
1 0


0
0
0
0


0
0
0
0


3
8
4
5


1 0
t 0
l 0
t 0


t 0
t 0
l 0
l 0


0 .0
0 .0
0 .0
0.0


0 .0
0 .0
0.0
0.0


0 .0
0 .0
0.0
10.0


30.0
80.0
40.0
50.0


100.0
100.0
100.0
100.0


100.0
100.0
100.0
100.0


50.0


100.0


100.0


0 .0


0 .0


A
B
L


D


2.5


0
0
0
I


A


B
C
D


A
B
L,


D


A
B
L


D


A
B
C
D


* Mean significantly (p:0.05) different from the control.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAs-686-Lamprey FT acute
Seoterrber 12.2007


STUDY PROTOCOI-


LAMPREY (LAMPETRA sp.)
FLOW THROUGH ACUTE TOXICITY TEST


INTRODUCTION


Purpose o f  S tudy :  The purpose o f  th is  s tudy  is  to  de ter rn ine  the  acu te  tox ic i ty  o f  s ix  chemica ls ,  represent ing  a


range of toxic modes of act ior.r.  to larnprey ( l ,anpetra sp.) arrrmocoetes. The study wil l  be performed using
methods based on the rnethods for rneasuring acute toxicity with other f ish species as described in U.S.
Env i ronrnenta l  Pro tec t ion  Agency  (2002)  and Amer icau Soc ie ty  fo r  Tes t ing  and Mater ia ls  (ASTM) (  1996)
gu idance.


S u m n t a r y o f M e t h o d :  I n d e f i n i t i v e t e s t s ,  l a r n p r e y a m m o c o e t e s a r e e x p o s e d f b r 9 6 h o u r s t o f i v e c o n c e n t r a t i o n s


of test rnaterial and a di lut ion water control.  The test concentrat ions are arranged in a logarithrnic series based


on the results of range f inding tests. Four repl icates, each with l0 organisrrs. are enrployed at each test


concentrat ion, i f  there are suff icient nurnbers of amrnocoetes. Flow-through exposures are ernployed. Test


charnbers  a re  g lass  aquar ia  less  than or  equa l  to  two ga l lons  in  vo lunre .  Mor la l i t y  i s  the  e f fec t  c r i te r ion .  The


data  ana lys is  cons is ts  o f  ca lcu la t ing  rneans  and s tandard  dev ia t ions  fo r  surv iva l .  An  LC50 w i th  95%


confidence intervals rnay be calculated along with the NOE.C and LOEC concentrat ions.


STUDY MANAGEMENT


Sponsor 's  Name and Address :
Windward  Env i ronmenta l  LLC
200 West  Mercer  S t ree t .  Su i te  40  I
S e a t t l e .  W A  9 8 1 1 9


Sponsor 's  S tudy  Mon i to r :
Ms.  He l le  Andersen


Narne of Testins Laboratorv:
Nof thwestern  Aquat ic  Sc iences
3 8 1 4  Y a q u i n a  B a y  R o a d
P . O .  B o x  1 4 3 7
Newporl,  OR 97365


Test  Locat ion :  Newpor t ,  OR.


Laborator:- 's Key Personnel to be Assigned to the Stud)' :
Labora tory  D i rec tor :  R ichard  S.  Ca ldwe l l ,  Ph .D.


Pro jec t  Manager /S tudy  D i rec tor :  Gary  A .  Buh ler ,  B .S.


QA Of f i cer /Tox ico logy  Program Mgr :  l - inda  K.  Nemeth ,  8 .A . ,  M.B.A.


Aquat ic  Tox ico log is t :  Gera ld  J .  I r i ssar r i ,  B .S .


Proposed St r . rdy  Schedu le :  Ju ly  2007 th rough September  2007.


GoodLabora torvPrac t ices :  Thetes t isconducted fb l low ing thepr inc ip leso fGoodLabora toryPrac t ices(GLP)as


defined in the EPA/TSCA Good Laboratory Practice regulatiot.ts revised Atrgust 17, 1989 (40 CFR Pan792).
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NA5-686-Lamprey FT acute
Septerrber 12.2007


T E S T  M A T E R I A L


Descr ip t ion :  Chemica ls  to  be  tes ted  inc lude an i l ine ,  copper ,  pentach lo ropheno l ,  l i ndane,  d iaz inon and
naphtha lene.


Prepara t ion  o f  Work inq  Stock  So lu t ion  and Tes t  Concent ra t ions :  Tes t  n ta te r ia ls  w i l l  be  admin is te red  us ing  a
cons tan t - f low d i lu te r  based on  the  des ign  o f  Beno i t  e t  a l .  (1982) .  S tock  so lu t ions  o f the  spar ing ly  so lub le
organ ic  compounds.  e .g .  naphtha lene,  pentach lo ropheno l .  l i ndane.  d iaz inon,  w i l l  be  prepared cont inuous ly  by
rec i rcu la t ion  o f  d i lu t ion  water / tox icant  s tock  so lu t ion  th rough a  co lunrn  o f  tox icant  coa ted  g lass  beads (Ve i th
and Con ls tock ,  1975) .  Th is  i s  a  conceptua l  approach in  wh ich  the  spec i f i c  co lunrn .  f low ra tes ,  g lass  bead
s izes .  e tc .  need to  be  deve loped empi r i ca l l y .  w i th  ana ly t i ca l  feedback ,  fb r  each s tudy  cons ider ing  such
var iab les  as  chemica l  so lub i l i t y ,  tes t  tempera ture ,  des i red  h ighes t  tes t  concent ra t ion ,  s tock  tox icant
col lsumption rate, etc. Given the above, some modif icat ions are anticipated as the studies progress. Init ial
sys ten l  charac ter is t i cs  a re  as  fo l lows:  l )  the  tox icant  rn ix ing  tank  w i l l  have a  60- l i te r  capac i ty ;  2 )  a20 x2g0-
cm g lass  co lumn wi l l  be  employed (10  x  200-cm and 40  x  560-c rn  co lumns are  a lso  ava i lab le ) ;  3 )  the  co lumn
packing wil l  ernploy 5-mm glass beads coated with the test cornpound; 4) part iculates wil l  be f i l tered out
through glass wool; 5) f low through colurrn r.vi l l  be control led b1, a variable-speecl peristalt ic pump or by
in te rn l i t ten t  purnp ing :  and 6)  tub ing  w i l l  be  g lass  and s i l i cone rubber .  GC/MS ana lys is  o f  tox icant  in  the
toxicant mixing tank wil l  be r-rsed to optimize the system for each chenrical noted above prior to test
in i t ia t ion .The conten ts  o f  the  s tock  tox icant  reservo i r  w i l l  be  cons tan t ly  rep len ished w i th  f iesh  d i lu t ion  water
as  tox icant  so lu t ion  is  supp l ied  to  the  d i lu te r .  The an i l ine  s tock  so lu t ion  w i l l  be  prepared s imi la r ly ,  bu t  by
v o l u m e t r i c a d d i t i o n o f a n i l i n e , u s i n g a m e t e r i n g p u l x p , t o t h e s t o c k t o x i c a n t r e s e r v o i r  i n l i e t r o f  t l - t e y e i t h
co l t tmn.  The copper  work ing  s tock  so lu t ion  w i l l  be  prepared in  the  sanre  appara tus  by  meter ing  pump add i t ion
of a cotrcentrated copper stock solut ion to the stock toxicant reservoir.  Al l  toxicant working stock solut ions
wi l l  be  prepared and nra in ta ined under  the  sanre  cond i t ions  as  in  the  tes t  exposL l res  and de l i vered  cont inuous ly
to  the  tox icant  chantber  o f  the  c l i lu te r  a t  an  appropr ia te  ra te .


DILUTION WATER


Di lu t ion  water  rv i l l  be  dech lo r ina ted  C i tv  o f  Newpor l  mun ic ipa l  tap  water  ac l jus ted  to  a  water  hardness  o f  25-30
mg/L as CaCOr.


T E S T  O R G A N I S M S


Spec ies :  Lar t tp re l  .  l . r tn r l r r '1111 5p .


Source: Alnrnocoetes wil l  be col lected by Windward staff and del ivered to the laboratory each day of
co l lec t ion .  The a tn l rocoetes  rv i l l  be  co l lec ted  f rom severa l  r i vers  inc lud ing  the  S i le tz  R iver .  wh ich  was the  s i te
for Phase I ammocoetes.


Aqe:  amrnocoetes  f iuven i le  p r io r  to  metanrorphos is )


Accl imation and Pretest Observation: Test organisnrs wil l  be held in the laboratory in order to accl irnate to test
temperature. Upon receipt, anintals are renroved fronr the sedirnent they are received in and placed in I  0-gal lon
tanks  under  f low- th rough cond i t ions  ( -35  r rL /minu te ,  o r  -  2  vo lume changes per  day ,  w i th  one add i t iona l  da i l y
siphon and replacenrent of 2/3 volurre of each tank). Approxirnatel l ,  50 lanrprey are placed in each tank.
Tanks  w i l l  con ta in  a t  leas t  3  inches  o f  sed i rnent  (Sandtas t ic  P lay  Sand,  Waupaca Mater ia ls .  o r  s im i la r  mater ia l )
covered with approxirrately 26L of test water and supplied with aeration. The maximunl temperature variat ion
dur ing  ho ld ing  w i l l  be  +  lo  C.  The a tnmocoetes  w i l l  be  acc l in ra ted  to  the  labora tory  tes t  cond i t ions  fo r  a
t l l i l l i t ru t . t r  o f  5  to  7  days  pr io r  to  tes t  in i t ia t ion .  Th is  n r in i rnunt  nunrber  o f  days  app l ies  on ly  to  the  f i rs t  tox ic i t y
tes t  conducted  on  each ba tch  o f  f ie ld -co l lec ted  organ isms.  For  a l l  o ther  tes ts ,  the  ammocoetes  w i l l  be  he ld  fo r  a t
least I- l  days priorto test ini t iat ion. When a ternperature adjustrrent of nrore than 3 to 5oC is required, the
transfer from f ield col lect ion water to laboratory di lut ion water wi l l  be gradual. Normal behavior fbr lanrprey
anllr locoetes is to imntediately bury in sedirnent and remain there. Any dead animals observed on the sedirnent
surfhce are removed dai ly. Past experience suggests that morlal i ty is nt inirrral during short-ternt holding and
any mor ta l i t y  i s  l i ke ly  due to  dar r rage f ronr  f ie ld  co l lec t ion .  I f  amntocoetes  do  no t  bury  o r there  is  excess ive
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rrrorlal i ty in any tattk. arr imals f i 'orn that tank wil l  not be used for test ing. Ammocoetes wil l  not be fed since
they are being held short-ternr.


DESCRIPTION OF TEST SYSTEM


Preparation of Test Concentrat ions: Test r.naterials wil l  be adnrinistered using a constant-f low di lr .r ter based on
t h e d e s i g n o f B e n o i t e t a l . ( 1 9 8 2 ) .  T h e d i l u t e r w i l l  b e c a l i b r a t e d t o d e l i v e r a 0 . 5 d i l u t i o n s e r i e s .  F l o w r a t e s
wi l l  be  ad jus ted  to  de l i ver  a t  leas t  f i ve  tes t  char rber  vo lunres  per  concent ra t ion  per  day .  D i lu te r  f low ra tes  w i l l
be  measured and documented a t  the  beg inn ing  and conc lus ion  o f  each 96-hour  tes t .  Th is  w i l l  be  done by
measuring individual di luter capi l lary tube f lorvs. When the f ' lorv rates are entered into an Excel ' l t  spreadsheet.
the  ac tua l  d i lu t ions  o f the  tox ica l r t  s tock  car r  be  conrputed .  Ac tua l  tes t  chenr ica l  concent ra t ions  (o rgan ic
cher r r i ca ls )  in  the  tox icant  rn ix ing  charnber  ( tox icant  s tock  so lu t ion)  and in  exposure  aquar ia  w i l l  per iod ica l l y  be
measured on a real-t inre basis at NAS to veri fy that nonrinal concentrat iorrs are being routinely achieved.
Definit ive concentrat ion docunrentation in test aquaria r.vi l l  result  f i 'om dai ly sarnples shipped for analysis to
C A S .


Test Chambers and Environrrrental Control:  Test charnbers used in the toxicity study are glass aquaria less than
or equal to two gal lons in volutne. The test systern is housed in a constant-tentperature, photoperiod-control lecl
roo l l l .  Aera t io t r  i s  no t  enrp loyed.  The photoper iod  is  cons tan t  dark  except  dur ing  rnon i to r ing  ac t iv i t ies  when
ar .nb ien t  (50-75  f t -c )  l igh t ing  is  used.


C lean ins :  A l l  labora tory  g lassware ,  inc lud ing  tes t  char rbers  and tox icant  d i lu t ion  sys tem,  w i l l  be  c leaned based
on the  methods  descr ibed in  U.S.  Env i ronnrenta l  Pro tec t ion  Agency  (2002) .  In i t ia l  c lean ing  incorpora tes  the
u s e o f a l a b o r a t o r y d e t e r g e n t f o l l o w e d b y n u l t i p l e t a p w a t e r r i n s e s .  S u b s e q u e n t l y , e i t h e r d i l u t e ( 1 0 % , V : V )
ac id  (hydroch lo r ic  o r  n i t r i c )  o r  ace tone is  used to  remove nre ta ls  o r  o rgan ic  contanr inants ,  respec t ive ly .  F1r - ther
mul t ip le  tap  water  r inses  are  en tp loyed a f te r  each ac id  o r  ace tone t rea t r ren t .  Sod iunr  hypoch lor i te  b leach may
be enrp loyed on  a  l i rn i ted  bas is  to  ensure  tha t  n r ic roorgan isnrs  tha t  cou ld  r re tabo l i ze  o rgan ic  tox icants .  e .g .
naphtha lene.  a re  l to t  p resent .  Exhaust ive  tap  water  r ins ing  is  a l rvays  en tp loyed fo l low ing  an1,  chemica l  c lean ing
t rea tn len t .  A  f ina l  d i lu t ion  water  r inse  o f  the  exposure  appara tus  w i l l  p recede in i t ia t ion  o f  each s tuc ly .


EXPERIMENTAL DESICN AND TEST PROCEDURES


Exper imenta l  Des iqn :  Thedef ln i t i ve tes t invo lvesexposureof lanrpreyarnmocoetes to f i ve tes tconcent ra t ions ,
t - ts ing  a  0 .5  d i lu t ion  ser ies ,  and a  d i l t r t ion  rva ter  cont ro l .  Exposures  are  fo r  96  hours .  E ,ach  t rea tpren t  cons is ts  o f
four repl icates, each containing I 0 anrmocoetes. i f there are suff icient nurrbers ofanrmocoetes. I f there are not
enough alnrrocoetes for l  0 per repl icate, then at least 20 per treatnlent (5 per repl icate) is the nrinirnunt nurnber
preferred. Test chalnbers arc randotnly distr ibuted in the test area. Arr.rr.nocoetes are impanial ly distr ibuted to
each aquariuln by adding one or two art iurals to each test repl icate arrcl repeating the process unti l  each contains
l0  o rgan is rns .


Effect Criterion: The effect cr i ter ion used in the larnprey anrrocoete acute toxicity test is mortal i ty. defined as
a lack of visible respiratory Inovernent and abserrce of response to tact i le st irnulat ion. The mortal i ty data wil l  be
used to  co lnp t l te  LC50s fb r  each exposure  per iod .  In  add i t ion  to  mor la l i t y .  qua l i ta t i ve  observa t ions  o f  sub le tha l
responses  cons is t ing  o f  e r ra t i c  sw inrnr ing .  hypervent i la t ion ,  henror r l rag ing ,  and hyper /hypoact iv i t y  (cornpared
to  the  ac t iv i t y  o f  the  organ is rns  in  the  cont ro l  g roup)  w i l l  be  rccorded i f  observed.


Tes t  Cond i t ions :  The c l i sso lved oxygen concent ra t ion  in  each tes t  con ta iner  must  be  >  z l .0  mg/ [ ,  th roughout  the
tes t .  The tes t  te tnpera ture  employed is  |  7  r  I  "C .  A  photoper iod  o f  cons tan t  darkness  is  used,  except  dur ing
nron i to r ing  ac t iv i t ies  when i l lumina t ion  is  supp l ied  by  day l igh t  f luorescent  lanrps  a t  an  in tens i ty  o f  50-7-5  f t
cand les .  Load ing  shot r ld  no t  exceed 6 .  lg /L  a t  I  7oC accord ing  to  EPA.  ASTM reconrnrends  load ing  no t  exceec l
lg /L  o f  so lu t ion  pass ing  th rough the  charnber  in  t4  hours  o r  l0g /L  o f  so lu t ion  in  the  chamber  a r  any  t in re .


Beg inn ing  the  Tes t :  Add ing  the  orgar r isnrs  to  the  equ i l ib ra ted  tes t  con ta iners  as  prev ious ly  descr ibed beg ins  the
test.


Feed ing :  None.
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Analvsis of Test Concentrat ions: During each test, samples wil l  be col lected for chemical analysis, held at 4'C


and sh ipped by  overn igh t  de l i very  to  Co lun tb ia  Ana ly t i ca l  Serv ices  in  Ke lso .  WA.  The sampl ing  schedu le  and


procedure wil l  fol low the project QAPP.


Test Duration. Type and Frequency of Observations. and Methods: The test duration of the acute toxicity test


is 96 hours. The type and frequency of observations to be rnade during the test are sunlmarized as fol lows:


Tvpe of Observation T imes o f  observa t ion


Biological Data


l.  rrroftal i ty (each test container) 0 , 2 1 , 1 8 , 7 2 , a n d 9 6 h r


2.  sublethal  observat ions (qual i ta t ive) 0.  24.  48,  72,  arrd 96 hr


Phvs ica l  and (  hemicn l  Data


l .  D isso lved oxygen,  pH.  &  ten tpera ture ,  ( in  one


repl icate ofeach test level and the corrtrol)


2 .  Conduct iv i t y ,  hardness  & a lka l in i ty  ( in  one


repl icate of highest concentrat ion and controi, l


3 .  Tox icant  concent ra t ion  sarup l ing  ( in  one rep l i ca te


ofeach test concelttrat ion and the control)


4. Di lut ion water sarnple for part ictr late tnatter, TOC


and ammonia
5. Sample for aml.nonia taketr fronr one repl icate of


control and highest test concentrat ion


0, 24, 48, 72, and 96 hr


0,24,  18,72,  and 96 hr


0, 24. ,18, 72, and 96 hr


0 h r


96 hr


During the test, dead organisnts are removed every 24 hours and frozen by concentrat ion for possible t issue anal5rsis.


Dissolved oxygen is measured using a polarographic oxygen probe cal ibrated according to the manufacturer 's


recommeldations. The pH and ternperature are trreasured using a pH probe and a properly cal ibrated rneter rvi th


sca led iv is ionsof0 .1  pHun i ts .  Conduct iv i t y is rneasuredus ingaca l ib ra tedcor rduc t iv i t y r le te r .  Sa t lp les fo r


chenrical alalysis lvi l l  be col lectecl.  preserved. and sent to Colunrbia Analyt ical Services fol lowing the recommerrded


procedures of the analyt ical laboratory.


Test Termination: At the end of the test, al l  surviving control arnnrocoetes are weighed and rneasured for length by


repl icate. Al l  surviving or dead test organisnrs wil l  be frozen by concentrat ion for possible later t issue analysis by


Co lurnb ia  Ana lv t i ca l  Ser rv ices .


Cr i te r ia  o f  Tes t  Acceptance:  The tes t  resu l ts  a re  acceptab le  i f  surv iva l  in  the  cont ro ls  i s  a t  leas t  90%.  The


tox ic i ty  tes ts  w i l l  be  per fo rmed as  a  50?o d i lu t ion  ser ies ,  i t  i s  an t ic ipa ted  tha t  each tes t  w i l l  have a t  leas t  one or


possibly two part ial  morlal i ty concentrat iorrs. Nominal concetrtrat iorrs of each toxicity test have be reviewed


and approved by  EPA (EPA 2007) .  However ,  because o f the  exper imenta l  na ture  o f the  s tudy  and the  l in r i ted


supply of arnrnocoetes. the acceptabi l i ty of the toxicity tests wil l  be based only on the> 90o/o survival in control


group.


DATA ANALYSIS


The percent of l ive anrnrocoetes is calculated for each treatmeltt  repl icate fronr the raw data and the means are


obtained for each treatntent level.  An LC50 (mortal i ty) is calculatecl using Probit or Trimmed


Spearnran- l (a rber  methods .  The NOEC and LOEC are  ca lcu la ted  fb r  each endpo in t  accord ing  to  L l .S .


Environntental Protection Agency (2002) methods. In this procedr.tre, the NOEC and LOEC values are


conrputed using either Dunnett 's test, T-test lvi th Bonferroni 's adjLrstrnent. Steel 's Many-One Rank Test. or


Wilcoxon Rank Surn Test with Bonferroni Adjustment. The appropriate test is selected after evaluating the


data fornor r r ra l i t yandhomogene i tyo fvar iance.  Anarcs ine-squareroo t t rans for tna t ion isper fo r rnedonthe


percentage effect data prior to stat ist ical analysis. The stat ist ical softrvare enrployed for these calculat ions is


Toxca lc ,  v .5 .0 .23N.  T idepoo l  Sc ien t i f i c  Sof iware .


REPORTING
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NA5-686-Lamprey FT acute
Seotember 12.2007


The f inal report of the study results rnust include al l  of the fol lowing standard information at a lrrnrmunl:


l .  Nar re  and ident i f i ca t ion  o f  the  tes t ;
2. The investigator and laboratory;


3 .  ln fo rmat ion  on  the  tox icants t
4. Information on the di lut ion wateri


,5. Detai led infbrtnation about the test organisnts;


6. Descript ion of the test systern and i ts cal ibrat ion, including test char.nbers and di lut ior l  systenl,


7  .  A  descr ip t ion  o f  the  exper imenta l  des  ign  and o ther  tes t  cond i t ions  inc lud  ing  water  qua l i t y ;


8. Definit ion of the effect cr i ter ia and any other observations;


9. Responses, i f  any, in the control treatment;
10 .  Tabu la t ion  and s ta t i s t i ca l  ana lys is  o f  measured responses ;


I  l .  A  descr ip t ion  o f the  s ta t i s t i ca l  n re thods  used;


12 .  Ar ry  unusua l  in fo rmat ion  about  the  tes t  o r  dev ia t ions  f rom procedures l


The f inal study report wi l l  include the study protocol and al l  study I 'aw data as appendices.


STUDY DESICN ALTERATION


Amendments rnade to the protocol must be approved by the sponsor and study director and should include a


descript ion ofthe change; the reason forthe change; the date the change took effect; and the dated signatures of


the study director and sponsor. Any deviat iorrs in the protocol nrust be described and recorded in the study raw


data.
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Appendix A
Test Conditions Summarv


l .  T e s t  s p e c i e s : Lamnelro so.


l .  Tes t  type : F low- th roush


3.  Test  durat ion: 96 hr
1.  TernDera ture : t 7 f l " c
5.  D isso lved oxygen: > 4.0 nre/L
6 .  L i sh t  oua l i t r  &  i n tens i t v : Ambient  labora torv  l ieh t  (50-75  f t -c )


7 .  Photooer iod : Clonstant dark. except durins nronitoring activi t ies


8 .  Tes t  chambers : g lass  aquar ia  less  than or  equa l  to  two ga l lons  in


vo lume.


9.  Test  charrrber  volunres oer  dar  : At  leas t  5


0. Reolicates Der treatnlent 4
I . Orsanisrrs oer reolicate: l 0
2 .  A * a  o f  t e s t  o r q a n i s n r s : alTlnl0coete


3.  Feed ing  reg ime: None
zl. Aeration: None


I  5 .  Di lu t ion water : Dechlorinated City of Newport tap water; hardness
adiusted to 25-30 rng/L as CaCOr


16.  Tes t  concent ra t ions : 5 and a di lut ion water control


1 7 .  W a t e r  q u a l i t y : Tenrperature, pH, & dissolved oxygen in one repl icate


o f  each tes t  concent ra t ion  da i l y .  Conduct iv i t y ,
hardness  & a lka l in i ty  in  one rep l i ca te  o f  h ighes t
concentrat ion and control dai lv


I 8. Special controls: None


19.  E ,ndpo in t : Mortalitv
20.  Test  acceotabi l i tv  cr i ter ia : >907o cont ro l  sLr rv  i va l
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NORTI- IWESI 'ERN AQUATIC SCIENCES PROTOCOL


I-AMPREY SURVIVAL FLOW-THROIJGH


NO. NAS-686- l ,arnPI 'w FT actr te


rESr t ){, ,/
" - } t t ' l  :  {


Test No. 68(r-43 ,-- Client--=-WrqdrUird


S T T ] D Y  M A N A G E M E N T :
Clicnt: i l l !rc\ULcl Envirorrmerrtal. 200 West MerQer Strect. SLritc 40 l. Seattle. WA 981 l9


Cl ient 's  Studl  Moni tor :  Ms.  l - le l le  Andersen
Testing Lirboratorl : Northu'estertr Aquatic Scieltces
' fest  


l -ocat ion:  i8 l4 Yaqir ina t3a1'  Road.  Ner 'vpor t .  OR 97365


Investigator


L t l . o l l r t o l r ' s  S t t t t l r  P e t ' s r l t l n e l :
p; ' r r ject  l \ lanrr . :er ' :  Clu-r  A.  I l t rh ler&@


Of tlcer: L.\,j!elt19!lt


Stuc i r ' [ ) i rec to t
{ }


:  $ ichard  S. ta lc lue l l  ; ' 81
t l .  I  : - , . *s ] r - ' r  ( t  :1 -QA


L
,1.


I  e )
-).


Studv Scheclu le:
Test'Becinni "g I |(:L-r


rf --Iesr Ending: . +til IJ-: ' '--t ! " ; a , :


TEST MA ' I 'ER IAL :  -  /  . ; ->  . r> \


Descr ipr ion:  -Pentacl r lorophenol- (PCP)ChemServ ice ,  ! , l t t l  r :hr , l : t *? 'A (  t " l  Io ,  l i '  ; - " ' r  {  i5 ' l


D I I ,UT ION WATER:
Dcscr ip l i ( ) r ' l :  Dqchlor i r tcd Ci t -y  o l 'Ne\)pol ' l  lqr  \ \a lc f


D l t c  o l  l ' r c p a r l t i o n  (  o l l e c t i o t r :  (  u  , ' ! t L ,  t  ; , .  i  l . l '  - t t


\\ 'ater (lualit\ ' : Cot1d. lptnrhos"cnr)-iT,.* j- 
-*- 


pH ,J;;*j.- i '  -
f l i r r c l ncss ( rng  l . asCaCO, )1 ,  t , t -S -_  ! , . l i  A l ka l i n i t y ' ( r n - -q ' l - asCaCOr )  / ' 1 . , 1  t  i .  / i


'l-reatnrcnts: 
J Iar,d4es14dlrledjQ :Ll0]rlgf - vl ith iL -Qdlrl+ur tvAtel!' r4lff9rt-lyltll]]


TES 'T  ORGANISMS:
S 1re c i e s : [,4uprc)_rt Iu r]pqggl es U, ulp glJJLsp)
i";;.., f-|,i;. , .fr.'t " it
A c c l i r r r r r t i o r t  l ) a t a :  S c ( '  p a g e s ) s-L


Ternperature (oC): lzl] 'e-
Feeding:  .  \ !one--  -  l )hotoPer iod:


'l 
esr Drn'ation (hr) 96_lfq!E


Ranrlonr izit l iott C'ltart :


Darkness except for WQ a cnemistt-l '
T'ank Placernent: eqnd ic-&tfdatfuza!19!


Aqe:  Size
. r"  -  hrv"r.- * /.t/f*, Ct'),,_->


z1-6 cnr


TEST PROCEDTIRES AND CONDIT IONS:
Test C o n cc n t rat i on s i rr o nr i rr a I I :- q-f-qJ. 0 Q:*0-a?l-A-qLI. -& OilClL
' fest  


Chantbers (c lesc l ip t ion) :  
l /n( !J l lor r  s lass aqLr4l ' !q . . -  


' fest  
VolLrnre ( r l l l ) :


Repl icates ' t reatnrcnt :  {  Orgi \sn ls- t reat l l lent :  4 ! ( l0repl t f4 !g)
Test r.r'ater cltattses: Ibfullf'olglf " A:'-"'
Ac ra t i on  dL r r i ng  t es t :  - r t onc  : - 1  , - ' 7 "<  DC |7 " , , t  l  y  .


I 8 Q L


/ ' (  L ' -
., lr,. -


; \ :  / ; .  
-  


r  J' t  " ! / . ! I '


[ ) i l u t e r  _ . _


l 'age I o1' t '  
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N O R T I I W E S - f  E R NAQt  IAT I ( '  SC I I IT . "CES


t .AMPRLY S t , iRV IVA I -  t j l .OW-THROIJGH TESI


Test  No.  686--+ l  _Cl ient_ W-indward


W E I G H T  O F  I O  A N I M A L S  A T  T E S T  I N I T I A T I O N


PROTOCOL NO. NAS-686-Lanrorev FT acute


I  nvest igator


IY
M I S C E L L A N E O U S  N O T E S :


Roorrr  l ight  in tensi ty  ( fc) :  !LL_" i  _  * {-,k " St- ,i i-.tt f ., i


Chernist ry  samples taken dai l l ' .


Chentistrv sarnples for particulate ntatter. TOC & alr'ur.ronia in diltrt ion u'ater taken on test dat 0


Cherrr is t r r , 'samples for  arr r rnonia taken in cont fo l  & 0.4 mg/ l -  A repl icatc on test  dav 4.


" !.]-? ';,lt-


weight  (g) Length (on) Comrnents
I /? L-t : - , 1
a


;
J


a t - l
0 - ' 1 1


_ 4-o
{ 1 - t


4 a-o )  - \
5 /) ?-L' ("- 8
6 D.-  I  


- l
f/, n


7 c -  t  ) v -1
8 o- L-t \  - 7
I 7
l 0  T  , ^ , 2 3 .  (


i o


l ' . r ror  codcs:
|  )  (  o l l c c t i on  o1 ' ha r r r l t i r i t i ng  e r ro t '


) . )  \ \ ' f  l t te r )  u l  \ \  rong loci r l ron.  cntn r . le lc lcc l


- l  )  \ \  rorrg t latc dclctcr i :  rcplacccl  r i  i th corrccl  dat i t
- { )  I : r lo l  l i r t r r td tn nrc l tsurc l t tc t t t :  t t tc l tsurct l le t l l  t -c l . tc l t tc t l
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NORTHWESTEI I .T , \  AQUA. I . IC  SCIENCF,S PRO |OCOL NO.  N.A5-68( I -LANTPTCY,  FT ACUTC


LAMPREY SURVIVAI -  FLOW-THROUC] I ' I  TEST


Test  No.  686-43--Cl ient-  Windward Invest igator


WATER QTIAL ITY  DATA SHEET


D A Y 0 ( i l ' {"+:<*t6 " : i )
(  ( ) l t 0


1  n rg i  I . )
I'ernp
('(- ) P I I


!  o l l ( l .


1rr l l ros, 'crr t


t x )
( r ng i  I .  )


Total
I  I  ardncss
tnrg, l I -  t


fot  a l
i \ l ka l i n  i t r


i l r g / 1 . )


S tr rv r vors
Conrrnents


I] C I)


0.2 ' r .L' j t r "i . I 3c, I t a


0 . 1 [ * . . :  T . a , ! J


0.05 l \ . '  ) L ( q ( : ; .  - ,
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' . 1  
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.! ir' L--. 4.1,' -J tr t 7
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Hours o l - l ight :  az
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Test  No.  686-4i  Cl ient


I -AMPR[Y  SL I t {V IVNI ,  F I -O \ \ ' - I ' T IROL ]GH TEST


Windrvard


WATER QUALITY  DATA SHEET


PROTOCOL NO. NAS-68(r-LanrDrev FT acute


Irrvestigator
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NORTHWESTERN AOUATIC SCIENCES PROTOCOL NO. NA5-686-Larnorev FT acute


LAMPREY SURVIVAL  FLOW-THROUGH TEST


Test  No.  686-43 Cl ient Windward lnvest igator


NOTES ON PREPARATION OF 0.2 me/L PENTACHLOROPHENOL STOCK


System Design


The object ive is  to  del iver  0.2 mg/L of  pentachlorophenol  to  the d i lu ter  tox icant  chamber at  a nominal  constant
rate of  160 ml /min.  To accompl ish th is ,  a large reservoi r .  approximately  54L capaci ty ,  of  pentachlorophenol
solution in dilution water is rnaintained at test temperature. As solution is removed to the diluter, makeup water
is introduced under float valve control. The concentration of pentachlorophenol in the reservoir is rnaintained
by metering L6 rnl/rnin of a 20 mg/L pentachlorophenol concentrated stock solution into the rnixing tank.


NOTES ON MAINTENANCE OF THE PENTACHLOROPHENOL DEL IVERY SYSTEM
7i. , , ,o"- -J , r . . ' t t - l  i51 , \  1J. ; ) . *  \ i , ; , ,  " ,  l i  J" t , i .  ! . . t t  / : . , -  r - , . , , . . "  1)  t ) -1, - .


- (  l l t  <  1 ' :  u ' f  i  , ' " v


DI  LUTER CA L I  BRATIONS RECORD


DILUTE


FLOWS


R CAP ARY FLOWS
oarc l4r;iu! Time .1(, j In i t . "Aa- Date r' l /t ,1"? Time r  5 Init. \ 4,'--/


Drain # Suoolv Tank Di luter  Tank Drain # Suoplv Tank Diluter Tank


1(. ,) 1 ( ' /
I Y / c l 7 ' l


2 /1
t r 2 1 4 l i '


J
' 7 '


7 1 l
-" f  /?


4 ^ a ) 6 4 r a - i {


5
"1 a,tl


I J 7 i 5 '*) { "1 
€.


o
, ! a r 0 Y , l t j


F low rates in  ml /min


' W S  I O F E t r L I ( A I I . A Q
Date  /  t / t t  / ; ' ,  T i r ne  /6 '


U A R I A
; )  t r i r .  J ( ( {


Repl icate
Relat ive Concentrat ion (%o)


1 0 0 5 0 25 12.5 6 .25 0
( .  ! \
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B i . . l u r i {
t t


* r  
a( 1 ? i


C
- ( '  
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' l c \
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Replicate


Relative Concentration (o%)


1 0 0 5 0 2 5 12.5 625 0
A ' i . . . i . r i t i l . (  " r - l t ]


B i . }  i
" : 1 j n)' ) ' i ,  ) r ' )  - l, {, .:


C ,/ :: 'Lnt L ' ]  O - f ) L \ ' )
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Water Quality Computation - Test No. 686-43


Temp DO pH Cond AtkHard
1
a
Z


4
5


o


7
.'
v


1 0
1 1
1 2
'13


1 4
1 5
1 6
1 7
1 8
1 9
20
2 1
22
Z J


24
25
zo
27
28
zv
30
J I


32


1 7 2
1 7 0
16.7
1 7 2
t o . Y


t o . J


1 7 . 0
1 6 . 8
16.7
1 7 . 0
t o . c


1 7 3
1 7  . 0
16.7
1 6 8
1 6 I
t o . o


1 6  B
1 7 4
1 7 2
1 7 . 0
1 7 . 5
1 7 . 2
t o . o


1 7 . 6
1 6 . 9
1 6 . 9
1 7 . 5
1 7 . 2
t o .  /


9 . 7
9 . 8


9 . 8
9 8
9 . 8


10.1
1 0 . ' 1
1 0 . 0
1 0 . 0
9 . 9


1 0 . 0
9 . 9


1 0  0
1 0 1


1 0 . 0
1 0 . 0
'10  1
9 . 9
9 7
o q
9 . 8


1 0 . 0
9 . 8
o 7


v . d


9 . 7
9 . 8
9 9


6 . 6
o . o


6 . 5
o . 4


6 . 5
6 . 3
6 8
o . l


6 . 7
6 . 5
6 . 5
6 . 4
o . o


6 . 6
6 5
6 5
6 . 5
6 5
6 . 6
o . o


6 . 5
6 . 5
6 . 5
6 . 5
6 . 9
b . v


o. : ,


o . o


o . o


1 2 5
1 2 2
128
l z o


125
120
1 2 4
1 2 5
125
t z c


1 4
1 3
1 5
1 5
1 6


' 15


t c


1 A


1 q


1 4


30
J U


J Z


32
JU


5Z


28
J Z


zo
a. )


mean
s d .
N


1 7 . 0
0 .3
30


1 6 3
t t . o


0 1
30


9 7
1 0 1


b . b


0 . 2
30


6 3
6 . 9


125
.)


1 0
120
128


1 5
1


1 0
1 3
1 5


30
.)


'10


26
32


m i n
max


(lrL
'u.l t t l o i t


I


/'
I f\ . .\{..
I  v  v i , . f
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WQ Gomputation - acclimation (12-1-07 to 12-16-07 ) - Test No. 686-43


Temp DO pH Cond Hard Atk
4
I


2


4
5
6
7
I
I


1 0
1 1
1 2
I J


1 4
1 q


t o


1 7


1 6 . 0
1 6 . 0
16.2
'15 .8


1 5 7
1 5 I
1 6 2
15.7
1 7 . 8
1 7 . 1
1 7  . 1
|  / . J


16.7
1 6 . 8
1 7 . 0
1 6 . 5


9 . 7
Y . I


9 7
9 . 4
9 6
9 B
9 . 9
9 9
o n
b . d


9 . 4
9 . 5
9 4
9 . 1
9 . 0


7 . 8
R N


7 9
7 . 5
B 2
7 7
7 . 6
7 6
I  . .+


/ / . J


7 . 2
7 4
7 . 2
t . 5


7 .2
7 2


174
1 8 5
1 R 6


t o c


t c c


1 7 0
1 6 5
'160


1 7 5


170
'160


170
174
1 6 5
1 8 0


60
oz


70
O U


60
O U


60
58
64
oz


58
64
64
56
70


43
46
47
A1 .


JY


.+z


+z


40
43
+z


4 1
40
43
44
44
45


mean
s . d .
N
min
max


1 6 . 5
0 . 7
1 6


15.7
1 7 8


q 6


0 .3
t o


8 . 8
9 . 9


1 6 9
v


1 6
1 5 5
1 8 5


62
4


t o


56
70


43
z


1 6


47


7 . 5
0 . 3


t o


7 . 2
6 . 2
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Date
End Date:
Sample Date


12116107 11:30
12120107 13:00


Acute 95-hr T
Test lD: 686-43
Lab lD:  OR
Protocol: -NAS-686-LAMPREY FT LY-Lampetra sp.


Test-96 Hr Survival
Sample lD:


Comments
Conc-mg/L


D-Control 1.0000
0.017 1 .0000
0.03 0.3000


0.056 0.0000
0.11  0 .0000
o.23 0.0000


1.0000 1.0000 1.0000
1.0000 1.0000 1.0000
0.8000 0.4000 0.5000
0.0000 0.0000 0.1000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000


Transform: Arcsin Square Root Rank 1-Tai led Number Total
Conc-mg/L Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number


D-Control  1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40
0.017 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
.0.03 0.5000 0.5000 0.7892 0.5796 1.1071 28.888 4 10.00 10.00 20 40


-0.056 0.0250 0.0250 0.1995 0.1588 0.3218 40.840 4 10.00 10.00 39 40
0.1 1 0.0000 0.0000 0. 1 588 0.1 588 0.1 588 0.000 4 40 40
0.23 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 4 40 40


s Test  (1- ta i l .  0
Steel's Many-One


Parameter Value SE 95% Fiducia l  L imi P-value Mu
Slope
Intercept
TSCR
Point Probits mg/L 95% Fiducial Limits


8.58843 1.45508 5.73646 11.4404
17.9763 2.21935 13.6263 22.3262


.74 -1 .5109 0.11644


EC05
E C l O
E C 1  5
EC2O
EC25


3.355 0.01984 0.01566 0.02265
3.718 0.02187 0.018 0.02454
3.964 0.02336 0.01974 0.02594
4.158 0.02461 0.0212 0.02716
4.326 0.02574 0.02251 0.0283


1 . 0


0 .9


0.8


0 .7


c ,  n A
o  " ' "


o n 6
o - - -
o


&.0 .4
0 .3


0.2


0 . 1


0.0


EC40 4.747 O.O288J 0.02594 0.03164
E€€€ Lcso 5.000/6.0304.4 O.OzAOS 0.03411
EC60 r:4
ggTg 2-LTo7


ECSO
EC85
t rUYU


EC95
EC99


5.253 0.03301
5.674 0.03695
5.842 0.03865
6.036 0.04072
6.282 0.04348
6.645 0.04793
7.326 0.05754


0.0301 0.03701
0.03348 0.04288
0.03483 0.04559
0.03642 0.04903
0.03847 0.05382
0.04162 0.06'191
0.04806 0.08085


0 .01 0.' l


Dose mg/L


ToxCalc v5.0.23N
Paqe/7 of  tL l


Auxil iary Tests Statistic Crit ical Skew Kurt


Equalitv of variance cannot be conffidd \r
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Test: AT-Acute 96-hr Toxicity Test Test lD: 686-43
Species: LY-Lampetra sp. Protocol: -NAS-686-LAMPREY FT ACUTE
Sample lD: Pentachlorophenol Sample Type:
Start Date: 12116107 11.30 End Date: 12l2OlO7 13:00 Lab lD: ORNAS-Northwestern Aquatic Sciences


Pos I D Rep Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
1 D-Control 1 0 1 0
z 2 D-Control 1 0 1 0
? ,l D-Control 1 0 1 0
4 4 D-Control 1 0 1 0
b 0.017 1 0 1 0


2 0.017 1 0 1 0
J o.o17 1 0 1 0


8 4 0.017 1 0 1 0
o 1 0.030 1 0
1 0 2 0.030 1 0 d


1 1 ? 0.030 1 0 4


t z 4 0.030 1 0 5
l a 0.056 1 0 0
1 4 z 0.056 1 0 0
1 6 0.056 1 0 0
1 6 4 0.056 1 0 1
1 7 0 . 1 1 0 1 0 0
1 8 z 0 . 1 1 0 1 0 0
1 0 0 . 1  1 0 1 0 0
20 4 0 . 1 1 0 1 0 0
21 I 0.230 '10 0
22 2 0.230 1 0 0
23 ? 0.230 1 0 0
24 4 0.230 1 0 0


Comments:


ToxCalc v5.0.23N
Page /4 ofA







LAMpREy (LAM2ETRA Sp.) DEFtNtTtVE 96-HR
FLOW.THROUGH ACUTE TOXICITY TEST OF DIAZINON


NAS Test No. 686-44


Submitted to


Windward Environmental LLC
200 West Mercer Street, Suite 401


Seatt le, WA 98119


Submitted bv


Northwestern Aquatic Sciences
3814 Yaquina Bay Road


P.O. Box 1437
Newport, OR 97365


Apri l3,2008







NORTHWESTERN AQUATIC SCIENCES


TOXICITY TEST REPORT


TEST IDENTIFICATION
Test No.: 686-44
Title: Lamprey (Lampetra sp.) definitive 96-hr flow-through acute toxicity test of diazinon.


BfSlorSlNo. : NAS-68 6-Lamprey FT acute, September 12, 2007


STUDY MANAGEMENT
Study Sponsor: Windward Environmental, 200 West Mercer Street, Suite 401 , Seattle, WA 98 I 19.
Sponsor's Study Monitor: Ms. Helle Andersen.
Testins Laboratorv: Northwestem Aquatic Sciences, P.O. Box 1437, Newpoft, OR 97365.
Test Location: Newporl Laboratory.
Laboratory's Stud-.1 Personnel: G. A. Buhler, B.S., Proj. Manager; R. S. Caldwell, Ph.D., Study Director; L.K.
Nemeth, B.A., M.B.A., QA Ofhcer;G.J.Irissani, B.S., Aq. Toxicol.
Stud)z Schedule:
Test Beginning: 1 - I 6-08, 1 600 hrs.
Test Ending: 1-20-08, 1600 hrs.
Disposition of Studv Records: All specimens, raw data, reports and other sfudy records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
91365.
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices
(GLP) as dehned in the EPA/TSCA Good Laboratory Practice regulations revised August 17,1989 (40 CFR
Partl92).
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was perforned in accordance with the protocol and standard operating procedures. This report is an
accurate reflection ofthe raw data.


TEST MATERIAL
Description: Diazinon, 99.5% (Chem Service, WestChester, PA, Lot No. 393-91A).
Preparation of Working Stock Solution and Test Concentrations: Test solutions were prepared for continuous
supply to the test aquaria using a Benoit constant flow diluter (Benoit et al., 1982). The diluter was set up to
deliver a 0.5 dilution series with a flow rate of approximately 80 mVmin per toxicant concentration. The diluter
design was such that I 60 ml/min of the toxicant solution at the highest test concentration (nomin al 40 mglL
diazinon) was required to be continuously delivered to the toxicant supply chamber of the diluter. To
accomplish this, a large mixing reservoir, approximately 54L capacify, of nominal 40 mglL diazinon solution in
dilution water, was maintained at test temperature. This was achieved using a Cole-Parmer single channel
syringe pump, fitted with a 10 mL gas-tight Hamilton syringe and refilled daily, to deliver 0.4 ml/hr of pure
diazinon to the mixing tank. The pure diazinon was injected through 0.042 in I.D. PTFE tubing into a
recirculating sfream of water from the mixing reservoir. Make-up dilution water was replaced, under float
valve control, to replace delivery of the nominal 40 mglL diazinon solution to the diluter. The mixing tank
contents were vigorously stirred using a stainless steel paddle to facilitate rapid solution of diazinon.


DILUTION WATER
Source: City of Newport municipal tap water, treated as below, was supplied continuously to the toxicant
diluter throughout the study.
Pretreatment: The water was dechlorinated by carbon filtration, particle filtered to I pm, and adjusted to a
target water hardness of 25-30 mgil as CaCO3. Hardness adjustment was accomplished by passage of a
portion of the dilution water through deionization cartridges.


TEST ORGANISMS
Species: Lamprey (Lampetra sp.)
Age/Size: Ammocoetes; target size range, 4-6 cm; acfual size of 10 ammocoete subsample,4.9 + 0.8 cm.
Source: Ammocoetes were field collected in approximately equal numbers from the Trask, Nestucca, Siletz,
and Alsea Rivers, Oregon. Field collection was by electoshocking and only 4-6 cm size ammocoetes were
retained. Personnel of Windward Environmental performed the ammocoete collections.
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Acclimation: Upon receipt, animals were removed from the collection site sediment and placed in 10-gallon
aquaria supplied under flow-through conditions with dilution water. Water supply was sufficient (30-50
ml/min) to accomplish two volume changes of water per day. Approximately 50 lamprey were placed in each
tank. Tanks contained an approximate 8 cm deep layer of sediment (Sandtastic Play Sand, Waupaca Materials)
covered with approximately 26L of test water and were supplied with aeration. Normal behavior for the
lamprey ammocoetes was to immediately bury in sediment and remain there. Any that did not immediately
bury were discarded as potentially damaged. Ammocoetes were not fed during acclimation. Water qualify
conditions during the two weeks prior to testing (1-1-08 to 1-16-08) were: temperature, 16.5 + 0.4"C; dissolved
oxygen, 9.9 + 0.3 mg/L; pH, 8.2 + 0.1; specific conductance, 163 + l7 pmhos/cm; hardness, 54 + 7 mglL as
CaCO;; and alkaliniry,3l + 1 mg/L as CaCOr.


TEST PROCEDURES AND CONDITIONS
Test Chambers: The test chambers were two-gallon glass aquaria capable of holding 5.8 L of test solution.
Test chamber placement in the test area was random.
Test Concentrations: The nominal test concentrations were 40, 20, 10, 5,2.5, and 0 mg/L (control) diazinon.
Replicates/Treatment: 4
Organisms/Treatment: 40
Loading: 0.36 glL
Aeration: None.
Feeding: None.
Water Volume Chanses: The diluter supplied approximately 80 rnl/min of test solution, or 115 Llday, ateach
test concentration. At this rate of flow, test solution supply to each replicate aquarium was 5.0 volumes per
day.
Effects Criteria: The effect criterion used in the lamprey ammocoete acute toxicity test was mortality, defined
as a lack of visible respiratory movement and absence of response to tactile stimulation. In addition to mortality,
qualitative observations of sublethal responses were recorded when observed.
Target Water Quality Conditions: Water quality measurements were taken daily as specified in the protocol
(Physical and Chemical Data, Items I and2). The target water quality conditions were as follows:
Temperature, 17 + 1'C; dissolved oxygen, )4.0 mg/L; hardness, 25-30 mglL as CaCO3. Actual test conditions
are reported in the Test Results section.
Photoperiod: The photoperiod was total darkness except for approximately 2-3 hours per day for observations
and test exposure system maintenance. Light intensity at the aquarium level was 15.2 foot-candles.


DATA ANALYSIS METHODS
The 96-hr proportion survival was calculated for each treatment replicate from the raw survival data and the
measured diazinon concentrations for each treatment level. The LC50 (survival) was calculated by the
Trimmed Spearman-Karber method. An arcsine square root (angular) hansformation was performed on the
data prior to statistical analysis. The NOEC and LOEC were calculated according to U.S. Environmental
Protection Agency (2002) methods. In this procedure, the NOEC and LOEC values were computed using either
Dunnett's test, T-test with Bonferroni's adjustment, Steel's Many-One Rank Test, or Wilcoxon Rank Sum Test
with Bonfenoni Adjustment. The appropriate test was selected after evaluating the data for normality and
homogeneity of variance. The statistical soffware employed for these calculations was ToxCalc, v.5.0.23N,
Tidepool Scientific Software.


TOXICANT AND OTHER CHEMISTRY ANALYSES
Test solutions were sampled once daily for diazinon from each test concentration by pooling samples from each
of the four test replicate aquaria. Subsamples were pooled into new disposable plastic beakers from which the
pooled sample was transferred to the analytical laboratory supplied sample bottles and shipped under chain-of-
custody procedures to the analytical chemistry laboratory (Columbia Analyical Services) at Kelso, WA. No
preservative was employed. Samples were kept refrigerated at <4oC. Sample volumes were I L. Additional
samples were taken of the dilution water on day 0 of the test for analysis of particulate matter, TOC, and
ammonia-N, and from the control and highest test concentration treatments after 96-hr for measurement of
ammonia-N. These samples also were shipped to Columbia Analytical Services for analysrs.
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PROTOCOL DEVIATIONS
l. The protocol specified "constant dark, except during monitoring activities", and also that light intensity


should be 50-75 ft-c. when light was on. These specifications were judged to be contradictory and led to
the following action. Based on best professional judgment of the investigators, we reduced the light
intensity from that given in the protocol in order to minimize fright behavior responses of the ammocoetes
during the short period oflighting associated with daily observations.


2. The protocol states: "At the end of the test, all surviving control ammocoetes are weighed and measured for
length by replicate." Through a laboratory elror, a subsample of l0 ammocoetes were weighed and
measured at the beginning of the test instead. This is a minor deviation and is without consequence for
interpretation of the study results.


TEST RESULTS
Water quality conditions measured in test aquaria dwing the 96-hr toxicify test are summarized in Table 1. The
temperature specification was met during the study. Dissolved oxygen remained near saturation throughout the
test. The pH ranged from 6.9 - 7.5. Mean hardness also was in the specihed range of 25-30 mgil as CaCO3.


The concentrations of diazinon measured during the toxicity test are summarized in Table 2. An outlier
measurement in the nominal 40 rrrglL concentration on Day 3 was omitted flom the computation of the mean and
standard deviation. No explanation for the outlier could be found. Mean measured concentrations in the test
rangedfroml.T+0.1mg/Lat thelowest level to28.8!T.TmglLat thehighestexposurelevel .  Measuredtest
concentrations were from 630/o to 72Yo of nomtnal.


A summary of the 96-hr ammocoetes survival results is shown in Table 3. In this study, the 96-hr control
survival ( 100%) met the test acceptability criteria of 290o/o. Therefore, the test meets the protocol criterion of a
valid test. Additionally, 100% mortality occurred in the highest test concentration, and 0% mortality was observed
in the fwo lowest test concentrations. Partial mortality was observed in the second (12.5 mglL) and third highest
(6.3 mg/L) test concentrations.


The tor-icity of diazinon to lamprey (Lampetra sp.) ammocoetes as the 96-hr LC50 was 8.90 mglL (95%
confidence limits, 8.46 * 9.36 mglL). The NOEC and LOEC concentrations were 6.31 and 12.5 mglL
diazinon, respectively.


LITERATURE CITED
Benoit, D., V. Mattson, and D. Olson. 1982. A continuous-flow mrni-diluter system for toxicity testing. Water
Res.  16:457-464.


8P1'.2002. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and
Marine Organisms. Fifth edition. EPA-821-R-02-012. Offrce of Water, U.S. Environmental Protection Agency,
Washington, DC.
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Table L Measured water quality conditions during the 96-hr acute toxicify test of diazinon
to lamprey ammocoetes.


Parameter Mean + S.D. N Range


Temperafure ("C) t6 .9  t  0 .4 30 16.2 * t7.6
Dissolved oxvsen (ms/L) 9 . 8 1 0 . 1 3 0 9.6  -  10 .0
pH 7 . 3  t  0 . 1 3 0 6 . 9 - 7 . 5
Specifi c conductance (umhos/cm) 1 1 4 + 6 t 0 100 -  120
Hardness (mg/L as CaCO:) 3 0 + l 1 0 2 8 - 3 2
Alkalinity (mg/L as CaCOr) l 0 + l l 0 9 -  1 1


Table 2. Measured concentrations of diazinon during the 96-hr acute toxicity test of diazinon
to lamprey ammocoetes. Measurements performed bv Columbia Analvtical Services.


Nominal (mg/L) Measured (mgil)


Mean + S.D. N Range


40 28.8  !1 .7 4 L J - 4 0
20 12.5  X2.8 5 8 . 5  *  l 6
1 0 6.3  r  0 .5 5 5.5-  6 .7
5 3.2  X0.2 5 3 . 0  -  3 . 5


2 . 5 1 . 7  +  0 . 1 5 1 . 5  -  1 . 8
0 0.0 I  0.0 5 0.0  -  0 .0
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Table 3. Survival of lamprey ammocoetes, Lampetra sp. exposed for 96 hours to diazinon.


Diazinon
(mg/L)


Ammocoetes Ammocoetes Percent Mean"/o
Replicate exposed Surviving Survival Survival


28 .8


12.5


l . t


0.0
(Control)


0.0


2 . 5


0
I
0
0


A
B
C
D


A
B
U
D


A
B
L


D


6 . 3


A
B
C
D


A
B
C
D


B
C
D


) . L


1 0
1 0
l 0
l 0


l 0
l 0
1 0
1 0


l 0
l 0
1 0
1 0


1 0
l 0
l 0
1 0


1 0
1 0
l 0
l 0


t 0
1 0
1 0
l 0


0
0
0
0


9
1 0
1 0
1 0


1 0
1 0
1 0
1 0


1 0
l 0
l 0
l 0


1 0
1 0
l 0
l 0


0.0
0 .0
0 .0
0 .0


0 .0
10.0
0 .0
0 .0


90.0
100.0
100.0
100.0


100.0
100.0
100.0
100.0


100.0
100.0
100.0
100.0


100.0
100.0
100.0
100.0


91.5


100.0


100.0


100.0


* Mean significantly (p:0.05) different from the control.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAs-686-Larnprey FT acute
Seotember 12.2007


STLJDY PROTOCOL


LAMPREY (LAMPETRI sp.)
F 'LOW THROUGH ACUTE TOXICITY TEST


INTRODUCTION


Purpose o f  S tud) , :  The purpose o f  th is  s tudy  is  to  de termine the  acu te  tox ic i ty  o f  s ix  chemica ls .  represent ing  a
range of toxic modes of act ior.r,  to larnprey (Lampetra sp.)amrnocoetes. The study wil l  be performed using
methods  based on  the  methods  fo r  rneasur i r rg  acu te  tox ic i ty  w i th  o ther ' f i sh  spec ies  as  descr ibed in  U.S.
Env i ronmenta l  Pro tec t ion  Agenc l ,  (2002)and Anrer ican  Soc ie ty  fo r - les t ing  and Mater ia ls  (ASTM)(1996)
gu idance.


Surnmary of Method: In definit ive tests, Iamprey anrmocoetes are exposed for 96 hours to f ive concentrat ious
of test material and a di lut ion water control.  The test concentrat ions are arranged in a logarithmic series based
on the  resu l ts  o f range f ind ing  tes ts .  Four  rep l i ca tes ,  each w i th  l0  o rgan isnrs .  a re  e rnp loyed a t  each tes t
concentrat ion. i f  there are suff icient numbers of amnrocoetes. Flow-through exposures are employed. Test
charnbers are glass aquaria less than or equal to two gal lons irr volurre. Mortal i ty is the effect cr i ter ion. The
data  ana lys is  cons is ts  o f  ca lcu la t ing  means and s tandard  dev ia t ions  fo r  surv iva l .  An  LC50 w i th  95%
confidence intervals rrray be calculated along with the NOE,C and LOEC concentrat ions.


STUDY MANAGEMENT


Sponsor's Narrre and Address:
Windward  Env i ronmenta l  LLC
200 West Mercer Street. Suite 40 I
S e a t t l e ,  W A  9 8 1  l 9


Sponsor 's  S t r rd t  Mor r i to r ' :
Ms.  He l le  Andersen


Name o f  Tes t ine  Labora tory :
Norlhlvestern Aquatic Sciences
3 8 1 4  Y a q u i n a  B a y  R o a d
P . O .  B o x  1 4 3 7
Newpor t ,  OR 97 i65


Test Location: Newport.  OR.


Laborator-y's Key Personnel to be Assigned to the Stlrdy:
Labora tory  D i rec tor :  R ichard  S.  Ca ldwe l l ,  Ph .D.
Project Manager/Study Director: Gary A. Buhler, B.S.


QA Of f i cer /Tox ico logy  Program Mgr :  L inda K.  Nemeth ,  8 .A . .  M.B.A.
Aquat ic  Tox ico log is t :  Gera ld  J .  I r i ssar r i ,  B .S .


Proposed Stud-v  Schedu le :  Ju ly  2007 th rough September  2007.


Good Laborator) '  Practices: The test is conducted fol lowing the principles of Cood Laboratory Practices (CLP) as
defined in the EPA/TSCA Cood l .aboratory Practice regulat ions revised August 17. 1989 (40 CFR Part792).
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TEST MATERIAL


PROTOCOL NO. NA5-686-Lamprev FT acute
Septernber 12.2007


Descr ip t ion :  Chemica ls  to  be  tes ted  inc lude an i l ine ,  copper .  pentach lo ropheno l .  l i ndane,  d iaz inon and
naphtha lene.


Prepara t ion  o f  Work inq  Stock  So lu t ion  and Tes tConcent ra t ions :  Tes t  r ra te r ia ls  w i l l  be  admin is te red  us ing  a
cons tan t - f low d i lu te r  based on  the  des ign  o f  Beno i t  e t  a l  (1982) .  S tock  so lu t ions  o f the  spar ing ly  so lub le
organ ic  compounds,  e .g .  naphtha lene.  pentach lo ropheno l ,  l i ndane,  d iaz inon,  rv i l l  be  prepared cont inuous ly  by
recirculat iou of di lut ion water/toxicaut stock solut ion through a column of toxicant coated glass beads (Veith
and Conrs tock ,  1975) .  Th is  i s  a  conceptua l  approach in  wh ich  the  spec i f i c  co lu rnn ,  f low ra tes ,  g lass  bead
s izes .  e tc .  need to  be  deve loped empi r i ca l l y ,  w i th  ana ly t i ca l  feedback ,  fo r  each s tudy  cons ider ing  such
var iab les  as  chern ica l  so lub i l i t y ,  tes t  tempera ture ,  des i red  h ighes t  tes t  concent ra t ion ,  s tock  tox icant
consumpt ion  ra te ,  e tc .  G iven the  above,  sonre  nrod i f i ca t ions  are  an t ic ipa ted  as  the  s tud ies  progress .  In i t ia l
sys tem charac ter is t i cs  a re  as  fo l lows:  l )  the  tox icant  n ix ing  tank  w i l l  have a  60- l i te r  capac i ty ;  2 )  a  20  x  280-
cm g lass  co lumn wi l l  be  enrp loyed (10  x  200-c rn  and,10  x  -560-cnr  co lunrns  are  a lso  ava i lab le ) :  3 )  the  co lumn
pack ing  w i l l  employ  5-mrr r  g lass  beads coated  w i th  the  tes t  co l rpound;  4 )  par t i cu la tes  w i l l  be  f l l te red  ou t
th rough g lass  woo l ;  5 )  f low th rough co lumn wi l l  be  cont ro l led  by  a  var iab le -speed per is ta l t i c  pump or  by
in tenn i t teu t  pumping :  and 6)  tub ing  w i l l  be  g lass  and s i l i cone rubber .  GC/MS ana lys is  o f  tox icant  in  the
tox icar r t  r r i x ing  tank  w i l l  be  used to  op t in r ize  the  sys tem fo r  each chern ica l  no ted  above pr io r  to  tes t
in i t ia t ion .The conten ts  o f  the  s tock  tox icant  reservo i r  w i l l  be  cons tan t ly  rep len ished w i th  f resh  d i lu t ion  water
as  tox icant  so lu t ion  is  supp l ied  to  the  d i lu te r .  The an i l ine  s tock  so lu t ion  w i l l  be  prepared s imi la r ly ,  bu t  by
vo lunre t r i c  add i t ion  o f  an i l ine ,  us ing  a  meter ing  pump,  to  the  s tock  tox icant  reservo i r  ln  / i c r r  o f  the  Ve i th
co lun tn .  The copperwork ing  s tock  so lu t ion  w i l l  be  prepared in  the  sarne  appara tus  by  meter ing  pump add i t ion
ofa concentrated copper stock solut ion to the stock toxicant reservoir.  Al l  toxicant rvorking stock solut ions
wi l l  be  prepared and rna in ta ined under  the  sarne  cond i t ions  as  in  the  tes t  exposures  and de l i vered  cont inuous ly
to the toxicant charnber of the di lr .r ter at an appropriate rate.


DILUTION WATER


Di lu t ion  r .va ter  w i l l  be  dech lo r ina ted  C i ty  o f  Newpon nrun ic ipa l  tap  water  ad jus ted  to  a  water  hardness  o f  25-30
mg/L  as  CaCOr .


T E S T  O R C A N I S M S


Species: Lamprey, Lantpelra sp.


Source :  Ammocoetes  w i l l  be  co l lec ted  by  Windward  s ta f iand de l i vered  to  the  labora tory  each day  o f
co l lec t ion .  The amrnocoetes  w i l l  be  co l lec ted  f ro rn  severa l  r i vers  inc lud i r rq  the  S i le tz  R iver . ' "vh ich  was the  s i te
fol Phase I anrnrocoetes.


Age:  anrnrocoetes  ( juven i le  p r io r  to  rne tar ro rphos is )


A c c l i n r a t i o n a n d P r e t e s t O b s e r v a t i o n :  T e s t o r g a n i s n r s w i l l  b e h e l d i n t h e l a b o r a t o r y i n o r d e r t o a c c l i m a t e t o t e s t
tempera ture .  Uponrece ip t ,an i rna lsareremovedf ronr thesed i r r re r r t theyarerece ived inandp laced in  l0 -ga l lon
tanks  under  f low- th rough cond i t ions  ( . -35  mL/ rn inu te ,  o r  -  2  vo lun . re  changes per  day ,  w i th  one add i t iona l  da i l y
s iphon and rep lacement  o f  2 /3  vo lume o f  each tank) .  Approx in ra te ly  50  lamprey  are  p laced in  each tank .
Tanks  w i l l  con ta in  a t  leas t  3  inches  o f  sed i r ren t  (Sandtas t ic  P lay  Sand,  Waupaca Mater ia ls ,  o r  s im i la r  n ra te r ia l )
covered with approximately 26L of test water and supplied wit l .r  aeration. The maximum temperature variat ion
d u r i n g h o l d i n g w i l l  b e +  l ' C . T h e a m n r o c o e t e s w i l l  b e a c c l i m a t e d t o t h e l a b o r a t o r y t e s t c o n d i t i o n s f o r a
min imunr  o f  5  to  7  days  pr io l  to  tes t  in i t ia t ion .  Th is  n r in in rur r  nurnber  o f  days  app l ies  on ly  to  the  f i rs t  tox ic i t l ,
test conducted on each batch of f ield-col lected organisr.ns. For al l  other tests, the anrrLrcoetes rvi l l  be held for at
least l3 days prior to test ini t iat iorr.  Wherr a tenrperature ad.justnrent of rrore than 3 to 5' 'C is rcqr-r ired, the
transf 'er f iom f ield col lect ion water to laboratory di lut ion water rvi l l  be graclual.  Nornral behavior for lamprel '
ammocoetes is to iurmediately bury in sedirnent and renrairr there. Any dead anirnals observed on t lre sedinterrt
surface are rerrroved dai ly. Past experience sLlggests that mortal i ty is nrinimal during short-term holding and
any mor la l i t y  i s  l i ke ly  due to  damage f rom f ie ld  co l lec t ion .  I f  anr rnocoetes  do  no t  bury  o r there  is  excess ive
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rnorlal i ty in any tank. anirrrals frorn that tarrk wil l  not be used for test ing. Arnrnocoetes wil l  not be f-ed since
they  are  be ing  he ld  shor t - te rm.


DESCRIPTION OF TEST SYSTEM


Prepara t ion  o fTes t  Concent ra t ions :  Tes t  n ra te r ia ls  w i l l  be  adnr in is te red  us ing  a  cons tan t - f low d i lu te r  based on
t h e d e s i g n o f B e n o i t e t  u l  ( 1 9 8 2 ) .  T h e d i l u t e r w i l l  b e c a l i b r a t e d t o d e l i v e r a 0 . 5 d i l u t i o n s e r i e s .  F l o w r a t e s
wil l  be adjusted to del iver at least f ive test chamber volumes per concentrat ion per day. Di luter f low rates wil l
be  rneasured and documented a t  the  beg inn ing  and conc lus ion  o f  each 96-hour  tes t .  Th is  w i l l  be  done by
nteasur ing  ind iv idua l  d i lu te r  cap i l la ry  tube f lows.  When the  f low ra tes  are  en tered  in to  an  Exce l "  spreads l tee t ,
the actual di lut ions of the toxicant stock can be conrputed. Actual test cher.nical concentrat ions (organic
chemica ls )  in  the  tox icant  mix ing  chanrber  ( tox icant  s tock  so lu t ion)  and in  exposure  aquar ia  w i l l  per iod ica l l y  be
rneasured on  a  rea l - t i tne  bas is  a tNAS to  ver i f y  tha t  nomina l  concent ra t ions  are  be ing  rou t ine ly  ach ieved.
Deflnit ive concerrtrat ion docun.rer.rtat ion in test aqualia wil l  result f iom dai ly samples shipped for analysis to
C A S .


Test  Chambers  and Env i ronrnenta l  Cont ro l :  Tes t  chambers  used in  the  tox ic i ty  s tudy  are  g lass  aquar ia  less  thar r
o r  equa l  to  two ga l lons  in  vo lume.  The tes t  sys ter r  i s  housed in  a  cons tan t - tempera ture ,  photoper iod-cont ro l led
rootn. Aeration is not enrployed. The photoperiod is constant dark except during nronitoring activi t ies when
ambient  (50-75  f t -c )  l igh t ing  is  used.


C lean ing :  A l l  labora tory  g lassware ,  inc lud ing  tes t  chambers  and tox icant  d i lu t ion  sys tem,  w i l l  be  c leaned based
on the  methods  descr ibed in  U.S.  E ,nv i ronmenta l  Pro tec t ion  Agency  (2002) .  In i t ia l  c lean ing  incorpora tes  the
u s e o f a l a b o r a t o r y d e t e r g e n t f o l l o w e d b y m u l t i p l e t a p u , a t e r r i n s e s .  S u b s e q u e n t l y . e i t h e r d i l u t e ( 1 0 % , V : V )
ac id  (hydroch lo r ic  o r  n i t r i c )  o r  ace tone is  used to  remove r re ta ls  o r  o rgan ic  contarn inar r ts ,  respec t ive ly .  Fur ther
mult iple tap water r inses are ernployed after each acid or acetone treatment. Sodiunr hypochlori te bleach rray
be employed on  a  l in r i ted  bas is  to  ensure  tha t  rn ic roorgan isms tha t  cou ld  r re tabo l i ze  o rgan ic  tox icants ,  e .g .
naphtha lene.  a re  no t  p resent .  Exhaust ive  tap  water  r ins ing  is  a lways  enrp loyed fo l low ing  any  chemica l  c lean ing
t rea tn len t .  A  f lna l  d i lu t ion  water  r inse  o f  the  exposure  appara tus  w i l l  p recede in i t ia t ion  o f  each s tudy .


EXPERIMENTAL DESIGN AND TEST PROCEDURES


E,xper imenta l  Des ign :  The de f in i t i ve  tes t  invo lves  exposure  o f  lanrprey  a ln r rocoetes  to  f i ve  tes t  concent ra t ions .
us ing  a  0 .5  d i lu t ion  ser ies .  and a  d i l r . r t ion  water  cont ro l .  E ,xposures  are  fb r  96  l rours .  Each t rea tment  cons is ts  o f
fou l  rep l i ca tes ,  each conta in ing  l0  amnrocoetes .  i f there  are  su f f i c ien t  nurnbers  o fanrmocoetes .  I f there  are  no t
enough amrnocoetes  fb r  l0  per  rep l i ca te ,  then a t  leas t  20  per  t rea t rnent  (5  per  rep l i ca te )  i s  the  min imum nuntber
preferred. Test chanrbers are rarrdomly distr ibLrted in the test area. Arnrrocoetes are irrrpart ial ly distr ibuted to
each aqr.rariunr by adding one or two aninrals to each test repl icate and repeating the process unti l  each contains
l0  o rgan is rns .


Effect Criterion: The effect cr i ter ion used in the lamprey amnrocoete acute toxicity test is mortal i ty, defined as
a lack of visible respiratory nrovenrent and absence of response to tact i le st imulat ion. The nrortal i ty data wil l  be
r , tsed  to  conrpute  LC50s fo r  each exposure  per iod .  In  add i t ion  to  n ror ta l i t y ,  qua l i ta t i ve  observa t ions  o f  sub le tha l
responses consist ing of errat ic swinrnrirrg, hyperventi lat ion, hernorrhaging. and hyper/hypoactivi ty (compared
to  the  ac t iv i t y  o f  t l i e  o rgan is r r rs  in  the  cont ro l  g roup)  w i l l  be  recorded i f  observed.


Tes t  Cond i t ions :  The d isso lved oxygen concent ra t ion  in  each tes t  con ta iner  must  be  >  4 .0  mg/L  th roughout  the
test. The test temperature employed is l7 + l"C. A photoperiod of constant darkness is used, except during
nron i to r ing  ac t iv i t ies  when i l lumina t ion  is  supp l ied  by  day l igh t  f luorescent  la rnps  a t  an  in tens i ty  o f  50-75  f t
candles. Loading should not exceed 6. l  g/L at l  ToCl according to EPA. ASTM reconrrnends loading not exceed
lg /L  o f  so lu t ion  pass ing  th rough the  chanrber  in  24  hours  o r  l0g /L  o f  so lu t ion  in  the  chamber  a t  a r ry  t in te .


Beg inn ing  the  Tes t :  Add ing  the  organ isnrs  to  the  equ i l ib ra ted  tes t  con ta iners  as  prev ious ly  dcscr ibed beg ins  the
test.


Feed ing :  None.
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Ana l ) , s i so fTes tConcen t ra t i ons :  Du r i ngeach tes t , samp lesw i l l  beco l l ec ted fo rche rn i ca l  ana l ys i s ,he lda t4 'C


"nd,h 'pp.d by ou.rn ight , l . l i * ry  to Columbia Analyt ica l  Serv ices in  I (e lso.  WA. The sampl ing schedule and


procedure wil l follow the project QAPP.


Test Duration. Type and Frequenct- of Observations. and Methods: The test duration of the acute toxicity test


ir 96 hourr. The type una frol*u.V of observations to be nrade during the test are sutlrmarized as follows:


Type of Observation Times of observation


Bio los ica l  Data


l.  nrortal i tv (each test contalner 0 .  24 .48 .  72 .  and  96  h r


2.  sub le tha l  observa t ions  (q t ra l i ta t i ve) 0,  14.  -18,  72,  and 96 hr


Phvs ica l  and Chemica l  Data


l .  D isso lved oxygen,  pH,  &  tempera ture ,  ( in  one


repl icate ofeach test level and the control)


2 .  Conduct iv i t y ,  hardness  & a lka l in i ty  ( in  one


repl icate of highest concentrat ion and control)


3 .  Tox icant  concet r t ra t ion  sar rp l ing  ( in  one rep l i ca te


o f  eac l t  les t  co l l cen t ra t io r t  a t ld  t l te  cor r t ro l )


4. Di lut ion water sar.t lple for part icrr late matter, TOC


and anrmonia


5. Sarnple for atnrnonia taken f i 'onr one repl icate of


cont ro l  and h is ,hes t  les t  co l tce l l t ra t io l l


0.  21,  18,  72.  and 96 hr


0,  24.  48,  72.  and 96 hr


0, 24, 48, 72. and 96 ltr


0 h r


96 hr


Duri 'g the test, dead organisnrs are removed every 24 hours and f i 'ozen by concentrat ion for possible t issue analysis'


Disso' ived oxygen is rneasured using a polarographic oxygen probe cal ibrated according to the manufacturer 's


recomrrendations. The pH and temperature are measured using a pH probe and a properly calibrated meter with


scale divisions of 0.1 pl i  units. Co,iductivi ty is measured using a cal ibrated conductivi ty meter. Samples ibr


chemical analysis wil i  be col lected, preservecl.  and sent to colunrbia Analyt ical Services fol lowing the recommended


procedures of the arralyt ical laboratory.


Test Tenninatior.r: At the end of the test, all surviving control aurnrocoetes are weighed and rrreasured for length by


repl icate. Al l  survivi lg or dead test orgauisms wil l  be frozen by concentrat ion for possible later t issue analysis by


Columbia AnalYtical Sen"ices


Cr i te r ia  o f  Tes t  Acceptance:  The tes t  resu l ts  a re  acceptab le  i f  surv iva l  in  the  cont ro ls  i s  a t  leas t  90% The


tori . , ty t .r t .  * i t t  U.i .r for,.necl as a -507o di lut ion series. i t  is anticipated that each test wi l l  have at least one or


possibly trvo parl ial  r iror-tal i ty concentrat ions. Norninal concentrat ions of each toxicity test have be reviewed


and approved by  BpA (EpA 2007) .  However ,  because o f  the  exper imer l ta l  na ture  o f  the  s tudy  and the  l im i ted


supply of.amp1ocoetes, the acceptabi l i ty of the toxicity tests wil l  be based only on the > 90%o survival in control


group.


D A T A  A N A L Y S I S


The percent of l ive anrmocoetes is calculated for each treatment repl icate f iom the raw data and the means are


obta ined fb r  each t rea tment  leve l .  An  t ,C50 (mor ta l i t y )  i s  ca lcu la ted  us ing  Prob i t  o r  Tr i rnmed


Speannan-l(arber methods. The NOEC and LoEC are calculated for each endpoint according to U S'


Environnrental protectiol Agency (2002) methods. In this proceclure, the NOEC and LOEC values are


compr.rted using either Dunnelt 's test, T-test r.vi th Bonferroui 's adjustment, Steel 's Many-One Rank Test '  or


Wilcoxon Rank Sum Test with Bonferroni Ad.iustment. The appropriate test is selected after evaluating the


data for no.nal i ty ancl horrogeneity of variarrce. An arcsine-square root transformation is performed on the


percentage eff 'ect data prior to stat ist ical analysis. The stat ist ical software employed for these calcr 'r lat ions is


Toxcalc, v. 5.0.23N, Tidepool Sc ienti  f i  c Softr 'vare


REPORTING
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The f ina l  repor t  o f  the  s tudy  resu l ts  n . rus t  inc lude a l l  o f  the  fb l lo rv ing  s tandard  in fonnat ion  a t  a  n r rn rn tu l t l :


l .  Narne and identi f icat ion of the test;
2. The investigator and laboratory:
3 .  In fb rnra t ion  on  the  tox icants ;
4. Infornratiorr on the di lut ion waterl


5 .  Deta i led  in fb rmat ion  about  the  tes t  o rgan isms;


6 .  Descr ip t ion  o f  the  tes t  sys tem and i t s  ca l ib ra t ion ,  inc lud ing  tes t  chambers  and d i lu t io l l  sys tem;


7 .  A  descr ip t ion  o f  the  exper imenta l  des ign  and o ther  tes t  cond i t ions  inc lud ing  water  qua l i t y ;


8. Definit ion of the effect cr i ter ia and any ot lrer observatiot. ts;


9. Responses, i f  any, in the control treatrr lent,
10 .  Tabu la t ion  and s ta t i s t i ca l  ana lys is  o f  rneasured responses ;


I  I .  A  descr ip t ion  o f  the  s ta t i s t i ca l  methods  used:


12 .  Any  unusua l  i r r fo r rna t ion  about  the  tes t  o r  dev ia t ions  f ro r r  p rocedures ;


The f inal study reporl wi l l  include the study protocol and al l  study raw data as appendices.


STUDY DES IGN ALTERATIOT' r -


Antendrnents made to the protocol rnust be approved by the sponsor and study director and should include a


descript ion ofthe change; the reason for the change: the date the change took effect; and the dated signatures of


the study director and sponsor. Any deviat iorrs in the protocol rrust be described and recorded in the sttrdy rarv


data.
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Appendix A
Test Conditions Summarv


l .  Tes t  soec ies : LLttttDetrtt sl't.


2.  Tes t  tvDe: Flow-throLrsh


3.  Tes t  dura t ion : 96 hr
4. Ternoerature: t 7 +
5.  Dissolved oxygen: 2 4.0 ms/L
6 .  L i rh t  oua l i t v  &  i n te r r s i t r : Ambient laboratorv l ieht (50-75 ft-c)
7.  Photooer iod : Constan t  dark ,  e rcept  dur ing  nron i to r in r :  ac t i v i t ies


8 .  Tes t  chambers g lass  aquar ia  less  than or  equa l  to  two ga l lons  in
volur-ne.


9 .  Tes t  chanrber  vo lunres  oer  dav : At least  5
0. Reolicates Der treatlnent: I


|  .  Orsarr isrns oer  reol icr te: l 0
2 .  A s e  o f  t e s t  o r u a r r i s n r s . arTllnocoete


i .  Feed ine  res iu re : None
4.  Aera t ion : None


1 5 .  D i l u t i o n  w a t e r : Dechlorinated City of Newport tap water; hardness
ad ius ted  to  25-30 mq/L  as  CaCOr


16.  Tes t  concent ra t ions : 5 and a di lut ion water control


17 .  Wa te r  qua l i t y : Ternpera ture ,  pH.  &  d isso lved oxygen in  one rep l i ca te
o f  each tes t  concent ra t ion  da i l y .  Conduct iv i t y ,
hardness  & a lka l in i ty  in  one rep l i ca te  o f  h ighes t
concentrat ion and control dai lv


| 8. Special controls None


1 9 .  E n d o o i n t : Mortalit
20.  Tes t  acceotab i l i t v  c r i te r ia : >90%o contrr: l l  surv ival
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NORTHWESTERN AQIJAT IC  SC] IENCF-S


L A M P R E Y  S I J R V I V A L


PROI-OCOL NO. NA5-686-Lamprga F 'T act t te


\, ({(-;aftwFLOW_] ' I - IROL]GH TEST


Tcst  No.  686- .14 Cl ient Wit rdrvard lnvest igator  ) l  I


ST I . JDY MANAGEMENT:
Client: WinQlva1d Environrnental.,2,qQ-Wri1 l49rccll,t!:9q1-Suitc 40I . Seattle. WA 981 l9 _
Cl ient 's  Stud1,  Moni tor :  Ms.  Hel le  Andersg_r1
Test ing Laborator l , :  Nor t l r rvestcrn Aquat ic  Science s
Test  l -ocat iorr :  381,1 YaqLr ina Ba1'  Road.  Neu,por t .  OR 9736-5
Labor l to lv 's  Str r . l r  Pcrsorr r re l :


Project Manager:,, Car-r' A. Bulrler lr9 . - Stuci,v- Director: Ri,c-[ard S.C-eldrry9l,l


Q A O f f i c e r :  l - . 1 ( . N e m e t h  _ - _ . _ _  l .  ! , ,  1  .  t 1 t J t - , A k r - L  c . r i
2
'l


S l t r d r S c l r c d t r l e :  i  r  . /
T e s l  B c g i r t r t i r t ! :  / , t ' : ' f  o ' l t e' ''v


Tcst  Ending


'TEST MATEII . IAL:


D ILUT ION WATI iR :


Descril.rt ion: Diazinon Cllctn SClyflgl _:_91 :14


Spccies: l-anrprerlir_rnnrocoetes (1=4lrrc1r'rr sp..) Age: -Siz.c:
Sotr rce:  f r " " : i  


- - i7r , / , f t ; ; -T,  
t  .J - -  t -4  Atv . . .  { {  1 , , .


Ace l i r na l i t r n  I ) a ta :  Scc  r ra l cs .


TEST PITOCEDU I 'ES AND CONDI ' I ' IONS:


D e s c r i 1.rt i o n : D c c Lr_Lqfffalg d C_r!\, Q-t_Nglprl ta p rl'atc r
h . - 1 . -  . - 1 ' r r . . - . - ^ - ^ + : . - . - ' . - - - ' * . l - - - _ - . t - l  . - - , J -  . , - ;  t - it la tc  o i ' l ' re 'p i rat ion 'C'ot tcax,n.  11 '  , lJ : ,1  - ' r ,y ; ;1  $. ' ,J  .
Watcr  Qtra l i t ) ' :  Concl .  ( l rnr l ros, 'cr .n)  ' r : : .  9  


' j  
pH ' i  


t  t  i  " : - l -


I l a rdncss  (n rg ' l .  as  CaCO. )  L l , ( . , 5  C . t  A l ka l i n i t y  (mq , l L  as  CaCO, )  l i  . . ]  t  C - .  J
Treatntcnts: Hardlre5p_4liq5j9{o 2-5-i0gg,/L rvit lr a Cull igan' water treatntettt systent


TEST OITGANISMS:
.1-6 cnr


?


lest  Concentrat ions (nominal ) :  40.20.  10.  -5.2.5 & 0 nte/ l -
T'est Chanrbers (descrip1io,. '),- lFollqtgi^tjrguaria 


' iest 
VolLrrne (rnl) 5.80  I_


Re| r1 i6111. r  t rcn t l l )e l l t :  1  -  Or ' 'g l i l i


r)"-r l 1 ^  , 1  7 _  ; 7  . g ; r ,1  l { .


Fe'eciing: Nqliq I)hotoperiod: DA]]\!S$ c,\!,Cpt -f.qr-WQrl qhgr-}l istr) ' tneasttrerrerlts
l  cst  DLrrat rorr  ( [ r ' )  9( r  I tours l -anl< Placet t tent :  e ,o_! ] t r le tc  randor l t izat ion


I{arrclonr izal ion C' l tart


f__t11t, 
--�I


Acra t i t r nc lu r i ng l cs t :  r yL lq  
" ' - r . l '


Tern; lcrat t r rc-  ( "C' ) :  IZ- !  L"C


l ' u r :c  I  o1  /L /
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I -AMPRI ]Y  SLJRVIVAI -  F I


Test  No.  686-44 Clierrt-- Wir-Ihvard


WE, IGHT OF TO ANIMALS AT  TEST IN I 'T IAT ION


l 0
Total
Avera an ima I 0 . r o


; o " t l


{,f, L-


PROTOCOL NO. N AS-686- LanrPrei ,


OW'-T} IROL]GH TEST


Invest i  gator
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NORTHWESTERN AQUATTC SCIENCES PROTOCOL NO. NAs-686-Larnprey FT acute


LAMPREY SI .JRVIVAI-  F ' I ,OW-TI- IROIJGH TEST


Test  No.  686-4,1 Cl l ient  Windr l '4r  d Invest igator


NOTES ON PREPARATION OF 40 ms. lLDIAZINON STOCK


System Design


The object ive is  to  del iver .40 rng/1.  of  d iaz inon to the d i lu ter  tox icant  chamber at  a nominal  constant  rate of  160


rr l /min.  To acconrpl ish th is .  a large reservoi r .  approxi r r rate l , " -  54L capaci ty .  of  d iaz inon solut ion in  d i lu t ion


water is rnaintairred at test tentperature. As solution is rernoved to the diltrter. rlakeup rvater is introduced under


floatvalve control. The concentration of diazinon in the reservoir is to be rnaintained by rr.reterin-e 0.344 rnl/hr


of  pure d iaz inon into the mir ing tank.  This addi t ion ' ,vas accorrp l ished using a s ingle channel  syr inge pump


(Cole-Parrner) f itted with a l0 rnl gas-tight Harnilton syringe rvhich is refi l led daily. The actual delivery rate is


set  s l ight ly  in  excess at  0.4 rn l /hr  s ince a set t ing of  0.344 ml /hr  is  not  avai lable.  The pure d iaz inon is  in jected


thror-rgh 0.042 in l.D. PTFE tubing into a recirculatins strearn of watef f l 'orn the mixing reservoir. The mixing


tank contents are v igorously s t i r red to fac i l i ta te rapid solut ion of  d iaz inon.
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Water Quality Computation - Test No. 686-44


Temo DO PH Cond Hard Atk
32
30
30
28
JU


1 n


J U


30
30


1
2


4
5
o
7
I


q


'10


1 1
l z
1 ?


1 4
'1 6


t o


1 7
1 8
1 9
20
2 1
22
z 3


24
25
26
27
z 6


29
30
c l


JZ


1 6 5
t o . o


1 6 5
'16 .6


t o . o


1 6 . 5
1 6 . 5
l o . o


1 6 . 5
to .z


16.4
t o . o


1 7 . 6
1 7 . 2
1 7 4
1 7 5
1 7 4
1 7 3
1 7 3
1 6 . 9
'16 .8


1 6 . 9
'16 .8
1 4  O


1 7  . 3
1 6 . 8
1 6 . 9
1 6 . 8
1 6 8
1 7 0


9 . 8


9 . 8
9 8
9 . 8
9 . 7
O R


9 . 8
9 . 9
9 . 7
9 . 8
9 . 8
9 6
9 . 8
9 . 7
9 . 6
9 6
9 8
9 , 8
9 . 8
9 . 7
q R


9 . 9
9 . 8
9 . 8


1 0  0
9 . 9
9 . 9
9 . 9
9 . 8


7 .2
7 .2
7 .2
7 2
7 . 1


7 3
7 .2
7 .2
7 2
7 .2
7 1
7 .4
7 5
7 5
7 4
7 .4
7 2
7 3
7 3
t . J


t . 5


7 . 3


7 3


7 .2
7 2
7 2


1 1 3
1 1 3
1 1 5
1 1 0
120
t z u


1 1 5
1 0 0
1 1 5
1 1 5


'10
, t n


1 0
9


1 n


1 0
v


1 1
1 0
1 0


mean
s . o .
N
m r n
max


1 6 . 9
0 4
30


to .z


1 7 6


9 B
0 1
30
9 6


1 0  0


7 3
0 ' 1
30


6 . 9
7 . 5


1 1 4
o


1 0
1 0 0
120


30
1


1 0
2B


1 0
1


1 0
9


1 1
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WQ Computat ion -  accl imation (1-1-08 to 1-16-08) -  Test No. 686-44


Temp DO Hard AtkCondp H
1
.)


3
/


5
o
7
B
I


1 0
1 1
1 a


1 A


t c


t o


1 7


4 7 4


t o . o
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l o .  /


l O .  r /


I  O . : '


t c . o
1 6  0


t o . J
' 16 .0


to .z


t o .  c


to .z


16.4


9 . 6
9 6
9 7
9 . 8
9 7
q q


q 5


' 10  6
1 0 2
1 0  3
1 0 2


v . o


9 9
9 7
9 . 9


8 . 0
8 . 2
8 3
8 . 2
8 . 4
8 . 4
8 . 1
8 . 4
8 . 0
8 . 1
8 . 4
8 . 1
8 . 2
8 . 2
8 . 2


1 9 0
1 8 5
1 8 0
1 7 5
1 5 5
1 6 0
t o c


1 6 5
145
145
t o c


170
t o u


t o u


t z c


o/+


oo


60
62
4B
54
6 n


56
44
r ' ,1


56


52
50
40


43
4 1


J O


30


J J


30
24
Z 4


3 1
5Z


2 9
'15


mean
J . U .


N
m i n
max


1 6 . 5
0 . 4
1 5


1 7 . 0


o o


U . J


t u . o


8 .2
0 . 1
1 5


8 .0
8 .4


t o J


1 7
1 5


t z c


1 9 0
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B


1 5
40
66


3 1
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End Date:
Sample Date:
Comments:


1/16/08 16:00
112010816:00


Date:
Acute 96-hr Tox est-95 Hr Survival
-44


Lab lD: ORNAS-Northwestern AquatiSaffi-ple Type:
Protocol: -NAS-686-LAMPREY FT ACl. Test Species:


Diaz inon
LY-Lampetra sp.


Conc-mq/L
D-Control


1 . 7
3 .2
o . J


I  z . J


28.8


1.0000 1 .0000
1.0000 1 .0000
1.0000 1 .0000
0.9000 1.0000
0.0000 0.1000
0.0000 0.0000


1.0000 1.0000
1.0000 1 .0000
1.0000 1 .0000
1.0000 1 .0000
0.0000 0.0000
0.0000 0.0000


Transform: Ar""in Squ"t" Root Rank 1-Tailed Number Total
Sum Crit ical ResP NumbrConc-mo/L Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number


ff iooo 1.4120 1.4i20 i .4120 0.000 4 0 40
1.7  1 .0000 1 .0000 1 .4120 1 .4120 1 .4120 0 .000 4
3.2 1 .0000 I  .0000 1.4120 1.4120 1 .4120 0.000 4
6.3 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4


*12.5 0.0250 0.0250 0.1995 0.1588 0.3218 40.840 4
28.8 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 4


'r8.00 10.00
18.00  10 .00
16.00  10 .00
10.00  10 .00


0 4 0
0 4 0
1 4 0


39 40
40 40


Aux
Shaoiro-Wilk's Test indicates non-


of variance cannot be
is  Test  (1- ta i l ,  0 .05)


Steel 's  Manv-One Rank Test


(p .=  o .o t ) 0.81129


chv
8.87412


Trimmed Spearman-Karber


Statistic Crit ical Skew Kurt
.868 -6E-14 4.06699


Trim Level
L '  \ ( ' : ' -  . t  J /


-  - r 4 . !  "


E c s o "  I g s % c t
0 .0% 8 .8916  8 .4547  9 .3511
5 .0%


10.0%
20.0%


Auto-0.0%


8.8741 8.6535 9.1004
8.8741 8.6535 9.1004


8.6535 9.1004
8 .4547  9 .3511


1 . 0


0 .9


0 .8


0 .7


o  n Aa - -
O n A
c L " "
o
-�0) 0.4


L


0.2


0 1


0 .0


ToxCalc v5.0.23N
, ,  t


p ^ o e / J  o t l - l-
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Test: AT-Acute 96-hr Toxicity Test Test lD: 686-44
Species: LY-Lampetra sp. Protocol: -NAS-686-LAMPREY FT ACUTE


Sample lD:  SamPle TYPe: Diaz inon
Start Date: 1/16/08 16:00 End Date: 1/20108 '16:00 Lab lD: ORNAS-Northwestern Aquatic Sciences


Pos I D Rep Group Start 24 Hr 48 Hr 7 2 H r 96 Hr Notes
I 1 D-Control 1 0 1 0
z z D-Control 1 0 1 0


D-Control 1 0 1 0
4 4 D-Control 1 0 1 0
6 4 1.700 1 0 1 0
o z 1.700 1 0 1 0
-7 1.700 1 0 1 0
8 4 1.700 1 0 1 0


1 3.200 1 0 '10


1 0 z 3.200 1 0 1 0


1 1 3.200 1 0 1 0
1 2 4 3.200 1 0 1 0
12, 1 6.300 1 0 9
1 4 z 6.300 1 0 1 0
1 5 6.300 1 0 1 0
t o 4 6.300 1 0 1 0
1 7 1 12.500 1 0 0
1 8 z 12.500 1 0 1
, to 12.500 1 0 0
20 4 12.500 1 0 0
2 1 1 28.800 1 0 0
22 z 28.800 1 0 0
Z J 28.80C 1 0 0
24 4 28.80C 1 0 0


Comments
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APPENDIX D. CHEMICAL ANALYSIS OF 
HOLDING SEDIMENT AND TESTING WATER 







Holding Sediment Chemistry


Sample 
Date


Sample 
Time Matrix Lab Matrix Sample ID


Parent 
Sample


Sample 
Type Method


Analysis 
Date


Analysis 
Time Analyte Group cas_rn Analyte


total_or_ 
dissolved


detect_ 
flag VALUE Qualifiers Units


7/31/2007 12:00 SQ SQ NAS#1135G N E160.3M 8/8/2007 11:25 Conventionals TSO Total solids N Y 95.9 percent
7/31/2007 12:00 SQ SQ NAS#1135G N SW8151A 8/31/2007 07:40 Herbicides 75-99-0 Dalapon N N 79 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8151A 8/31/2007 07:40 Herbicides 1918-00-9 Dicamba N N 4.5 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8151A 8/31/2007 07:40 Herbicides 94-74-6 MCPA N N 2900 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8151A 8/31/2007 07:40 Herbicides 120-36-5 Dichloroprop N N 3.3 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8151A 8/31/2007 07:40 Herbicides 94-75-7 2,4-D N N 4 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8151A 8/31/2007 07:40 Herbicides 93-72-1 Silvex N N 3.3 U ug/kg
7/31/2007 12 00 SQ SQ NAS#1135G N SW8151A 8/31/2007 07 40 H bi id 93 76 5 2 4 5 T N N 3 4 U /k7/31/2007 12:00 SQ SQ NAS#1135G N SW8151A 8/31/2007 07:40 Herbicides 93-76-5 2,4,5-T N N 3.4 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8151A 8/31/2007 07:40 Herbicides 94-82-6 2,4-DB N N 3.7 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8151A 8/31/2007 07:40 Herbicides 88-85-7 Dinoseb N N 17 R ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8151A 8/31/2007 07:40 Herbicides 93-65-2 MCPP N N 2400 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 53-19-0 2,4'-DDD N N 0.22 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 3424-82-6 2,4'-DDE N N 0.24 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 789-02-6 2,4'-DDT N N 0.15 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 72-54-8 4,4'-DDD N N 0.45 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 72-55-9 4,4'-DDE N N 0.35 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 50-29-3 4,4'-DDT N N 0.067 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 309-00-2 Aldrin N N 0.16 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 319-84-6 alpha-Hexachlorocyclohexane N N 0.28 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 319-85-7 beta-Hexachlorocyclohexane N N 0.32 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 319-86-8 delta-Hexachlorocyclohexane N N 0.058 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N N 0.16 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 5103-71-9 cis-Chlordane N N 0.24 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 5103-74-2 trans-Chlordane N N 0.067 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 27304-13-8 Oxychlordane N N 0.39 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 5103-73-1 cis-Nonachlor N N 0.087 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 39765-80-5 trans-Nonachlor N N 0.093 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 60-57-1 Dieldrin N N 0.31 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 959-98-8 alpha-Endosulfan N N 0.18 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 33213-65-9 beta-Endosulfan N N 0.2 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 1031-07-8 Endosulfan sulfate N Y 0.16 J ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 72-20-8 Endrin N N 0.21 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 7421-93-4 Endrin aldehyde N N 0.056 U ug/kg7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 7421 93 4 Endrin aldehyde N N 0.056 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 53494-70-5 Endrin ketone N N 0.086 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 76-44-8 Heptachlor N N 0.084 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 1024-57-3 Heptachlor epoxide N N 0.14 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 72-43-5 Methoxychlor N N 0.11 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 Pesticides 8001-35-2 Toxaphene N N 9.4 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 SVOCs 118-74-1 Hexachlorobenzene N N 0.083 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135G N SW8081A 9/18/2007 11:18 SVOCs 87-68-3 Hexachlorobutadiene N N 0.52 U ug/kg
7/31/2007 12:00 SQ SQ NAS#1135GNAS#1135GLR E160.3M 8/8/2007 11:25 Conventionals TSO Total solids N Y 96.1 percent
7/31/2007 12:00 SQ SQ NAS#1135G N E160.3M 8/8/2007 11:25 Conventionals TSO Total solids N Y 95.9 percent
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Water Chemistry Data:
Conventionals


SampleDate SampleTime Matrix LabMatrix SampleID ParentSample SampleType Method AnalysisDate AnalysisTime AnalyteGroup cas_rn Analyte total_or_dissolved detect_flag VALUE Qualifiers Units
Copper Test


9/14/2007 12:05 WQ WQ NAS# 1219G Day 0-TOC N SM5310C 9/24/2007 13:44 Conventionals TOC Total organic carbon N Y 0.38 J mg/l
9/14/2007 12:05 WQ WQ NAS# 1219G Day 0-TOCD NAS# 1219G Day 0-TOC LR SM5310C 9/24/2007 13:44 Conventionals TOC Total organic carbon N Y 0.36 J mg/l
9/14/2007 12:05 WQ WQ NAS# 1220G Day 0-TSS N SM5310C 9/19/2007 17:00 Conventionals TSS Total suspended solids N N 5 U mg/l
9/14/2007 12:05 WQ WQ NAS# 1221G Day 0-Ammonia N E350.1 9/25/2007 09:31 Conventionals 7664-41-7 Ammonia N N 0.006 U mg/l
9/18/2007 10:35 WQ WQ NAS #1272G Day 4-Ammonia (Control) N E350.1 9/25/2007 09:31 Conventionals 7664-41-7 Ammonia N N 0.006 U mg/l
9/18/2007 10:35 WQ WQ NAS #1272G Day 4-Ammonia (Control)D NAS #1272G Day 4-Ammonia (Control) LR E350.1 9/25/2007 09:31 Conventionals 7664-41-7 Ammonia N N 0.006 U mg/l
9/18/2007 10:35 WQ WQ NAS #1273G Day 4-Ammonia (0.2 mg/L Cu) N E350.1 9/25/2007 09:31 Conventionals 7664-41-7 Ammonia N N 0.006 U mg/l


Aniline Test
10/1/2007 16:00 WQ WQ NAS#1307G Day-0-TOC N E415.1 10/10/2007 13:39 Conventionals TOC Total organic carbon N Y 2.2 mg/l
10/1/2007 16:00 WQ WQ NAS#1307G Day-0-TOCD NAS#1307G Day-0-TOC LR E415.1 10/10/2007 13:39 Conventionals TOC Total organic carbon N Y 2.2 mg/l
10/1/2007 16:00 WQ WQ NAS#1308G Day-0-TSS N E160.2 10/7/2007 12:15 Conventionals TSS Total suspended solids N N 5 U mg/lQ Q y p g
10/1/2007 16:00 WQ WQ NAS#1309G Day-0-Ammonia N E350.1 10/11/2007 09:12 Conventionals 7664-41-7 Ammonia N Y 0.13 mg/l
10/5/2007 14:20 WQ WQ NAS# 1336G Day 4--Ammonia N E350.1 10/11/2007 09:12 Conventionals 7664-41-7 Ammonia N N 0.06 U mg/l


Lindane Test
10/18/2007 09:30 WQ WQ NAS#1348G Day 0-TOC N E415.1 11/2/2007 16:10 Conventionals TOC Total organic carbon N N 0.5 U mg/l
10/18/2007 09:30 WQ WQ NAS#1348G Day 0-TOCD NAS#1348G Day 0-TOC LR E415.1 11/2/2007 16:10 Conventionals TOC Total organic carbon N N 0.43 U mg/l
10/18/2007 00:00 WQ WQ NAS#1349G Day 0-TSS N SM2540D 10/25/2007 16:50 Conventionals TSS Total suspended solids N N 5 U mg/l
10/18/2007 09:30 WQ WQ NAS#1350G Day 0-Ammonia N E350.1 11/10/2007 09:20 Conventionals 7664-41-7 Ammonia N Y 0.039 J mg/l
10/18/2007 09:30 WQ WQ NAS#1378G Day 4-Ammonia From 0 mg/L N E350.1 11/10/2007 09:20 Conventionals 7664-41-7 Ammonia N Y 0.043 J mg/l
10/18/2007 09:30 WQ WQ NAS#1379G Day 4-Ammonia From 8.0 mg/L N E350.1 11/10/2007 09:20 Conventionals 7664-41-7 Ammonia N Y 0.038 J mg/l


Naphthalene Test
11/14/2007 16:00 WQ WQ NAS# 1434G Day-0-TOC N E415.1 11/28/2007 12:28 Conventionals TOC Total organic carbon N Y 0.6 mg/l
11/14/2007 16:00 WQ WQ NAS# 1434G Day-0-TOCD NAS# 1434G Day-0-TOC LR E415.1 11/28/2007 12:28 Conventionals TOC Total organic carbon N Y 0.6 mg/l
11/14/2007 16:00 WQ WQ NAS# 1435G Day-0-TSS N SM2540D 11/21/2007 11:45 Conventionals TSS Total suspended solids N N 5 U mg/l
11/14/2007 16:00 WQ WQ NAS# 1436G Day 0-Ammonia N SM4500-NH3 E 12/3/2007 10:55 Conventionals 7664-41-7 Ammonia N Y 0.03 J mg/l
11/18/2007 14:00 WQ WQ NAS# 1504G Day-4-Ammonia From 0 mg/L N SM4500-NH3 E 12/3/2007 10:55 Conventionals 7664-41-7 Ammonia N Y 0.02 J mg/l
11/18/2007 14:00 WQ WQ NAS# 1504G Day-4-Ammonia From 0 mg/LD NAS# 1504G Day-4-Ammonia From 0 mg/L LR SM4500-NH3 E 12/3/2007 10:55 Conventionals 7664-41-7 Ammonia N Y 0.02 J mg/l
11/18/2007 14:00 WQ WQ NAS# 1505G Day-4-Ammonia From 20.0 mg/L N SM4500-NH3 E 12/3/2007 10:55 Conventionals 7664-41-7 Ammonia N Y 0.03 J mg/l


PCP Test
12/16/2007 12:00 WQ WQ NAS#1542G Day-0-TOC N E415.1 12/26/2007 12:51 Conventionals TOC Total organic carbon N Y 1.1 mg/l
12/16/2007 12:00 WQ WQ NAS#1542G Day-0-TOCD NAS#1542G Day-0-TOC LR E415.1 12/26/2007 12:51 Conventionals TOC Total organic carbon N Y 1.1 mg/l
12/16/2007 12:00 WQ WQ NAS#1543G Day-0-TSS N SM2540D 12/22/2007 12:00 Conventionals TSS Total suspended solids N N 5 U mg/ly p g
12/16/2007 12:00 WQ WQ NAS#1543G Day-0-TSSD NAS#1543G Day-0-TSS LR SM2540D 12/22/2007 12:00 Conventionals TSS Total suspended solids N N 5 U mg/l
12/16/2007 12:00 WQ WQ NAS#1544G Day-0-Ammonia N SM4500-NH3 E 1/2/2008 10:40 Conventionals 7664-41-7 Ammonia N Y 0.04 J mg/l
12/16/2007 12:00 WQ WQ NAS#1544G Day-0-AmmoniaD NAS#1544G Day-0-Ammonia LR SM4500-NH3 E 1/2/2008 10:40 Conventionals 7664-41-7 Ammonia N Y 0.03 J mg/l
12/20/2007 12:00 WQ WQ NAS#1572G Day-4-Ammonia From 0mg/L Penta N SM4500-NH3 E 1/2/2008 10:40 Conventionals 7664-41-7 Ammonia N Y 0.05 mg/l
12/20/2007 12:00 WQ WQ NAS#1573G Day-4-Ammonia From 0.2mg/L Pen N SM4500-NH3 E 1/2/2008 10:40 Conventionals 7664-41-7 Ammonia N Y 0.03 J mg/l


Diazinon Test
1/16/2008 16:30 WQ WQ NAS# 1590G Day-0-TOC N E415.1 2/4/2008 14:12 Conventionals TOC Total organic carbon N Y 1 mg/l
1/16/2008 16:30 WQ WQ NAS# 1590G Day-0-TOCD NAS# 1590G Day-0-TOC LR E415.1 2/4/2008 14:12 Conventionals TOC Total organic carbon N Y 0.9 mg/l
1/16/2008 16:30 WQ WQ NAS# 1591G Day-0-TSS N SM2540D 1/23/2008 12:00 Conventionals TSS Total suspended solids N N 5 U mg/l
1/16/2008 16:30 WQ WQ NAS# 1592G Day-0-Ammonia N E350.1 2/9/2008 09:06 Conventionals 7664-41-7 Ammonia N N 0.035 U mg/l
1/20/2008 10:30 WQ WQ NAS# 1627G Day-4-Ammonia  from 0 mg/l Di N E350.1 2/9/2008 09:06 Conventionals 7664-41-7 Ammonia N N 0.04 U mg/l
1/20/2008 10:30 WQ WQ NAS# 1628G Day-4-Ammonia From 40.0 mg/L N E350.1 2/9/2008 09:06 Conventionals 7664-41-7 Ammonia N N 0.021 U mg/l
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Water Chemistry Data:
Copper total


SampleDate SampleTime Matrix LabMatrix SampleID ParentSample SampleType Method AnalysisDate AnalysisTime AnalyteGroup cas_rn Analyte total_or_dissolved detect_flag VALUE Qualifiers Units
9/14/2007 12:05 WQ WQ NAS# 1205G Day 0-0.0 mg/L Cu N E200.8 10/7/2007 19:01 Metals 7440-50-8 Copper T Y 1.64 ug/l
9/14/2007 12:05 WQ WQ NAS# 1206G Day 0-0.0125 mg/L Cu N E200.8 10/7/2007 19:03 Metals 7440-50-8 Copper T Y 13.9 ug/l
9/14/2007 12:05 WQ WQ NAS# 1207G Day 0-0.025 mg/L Cu N E200.8 10/7/2007 19:05 Metals 7440-50-8 Copper T Y 23.3 ug/l
9/14/2007 12:05 WQ WQ NAS# 1208G Day 0-0.05 mg/L Cu N E200.8 10/7/2007 19:07 Metals 7440-50-8 Copper T Y 43.3 ug/l
9/14/2007 12:05 WQ WQ NAS# 1217G Day 0-0.05 mg/L Cu N E200.8 10/7/2007 19:30 Metals 7440-50-8 Copper T Y 44.4 ug/l
9/14/2007 12:05 WQ WQ NAS# 1217G Day 0-0.05 mg/L CuD NAS# 1217G Day 0-0.05 mg/L Cu LR E200.8 10/7/2007 19:32 Metals 7440-50-8 Copper T Y 43.8 ug/l
9/14/2007 12:05 WQ WQ NAS# 1209G Day 0-0.1 mg/L Cu N E200.8 10/7/2007 19:09 Metals 7440-50-8 Copper T Y 89.6 ug/l
9/14/2007 12:05 WQ WQ NAS# 1210G Day 0-0.2 mg/L Cu N E200.8 10/7/2007 19:15 Metals 7440-50-8 Copper T Y 162 ug/l
9/15/2007 10:15 WQ WQ NAS# 1222G Day 1-0.0 mg/L Cu N E200.8 10/7/2007 16:28 Metals 7440-50-8 Copper T Y 0.51 ug/l
9/15/2007 10:15 WQ WQ NAS# 1222G Day 1-0 0 mg/L CuD NAS# 1222G Day 1-0 0 mg/L Cu LR E200 8 10/7/2007 16:30 Metals 7440-50-8 Copper T Y 0 5 ug/l9/15/2007 10:15 WQ WQ NAS# 1222G Day 1-0.0 mg/L CuD NAS# 1222G Day 1-0.0 mg/L Cu LR E200.8 10/7/2007 16:30 Metals 7440-50-8 Copper T Y 0.5 ug/l
9/15/2007 10:15 WQ WQ NAS# 1223G Day 1-0.0125 mg/L Cu N E200.8 10/7/2007 16:35 Metals 7440-50-8 Copper T Y 13.5 ug/l
9/15/2007 10:15 WQ WQ NAS# 1224G Day 1-0.025 mg/L Cu N E200.8 10/7/2007 16:37 Metals 7440-50-8 Copper T Y 23.7 ug/l
9/15/2007 10:15 WQ WQ NAS# 1225G Day 1-0.05 mg/L Cu N E200.8 10/7/2007 16:39 Metals 7440-50-8 Copper T Y 44.5 ug/l
9/15/2007 10:15 WQ WQ NAS# 1226G Day 1-0.1 mg/L Cu N E200.8 10/7/2007 16:41 Metals 7440-50-8 Copper T Y 93.9 ug/l
9/15/2007 10:15 WQ WQ NAS# 1227G Day 1-0.2 mg/L Cu N E200.8 10/7/2007 16:47 Metals 7440-50-8 Copper T Y 185 ug/l
9/16/2007 09:45 WQ WQ NAS# 1234G Day 2-0.0 mg/L Cu N E200.8 10/7/2007 17:06 Metals 7440-50-8 Copper T Y 0.36 ug/l
9/16/2007 09:45 WQ WQ NAS# 1235G Day 2-0.0125 mg/L Cu N E200.8 10/7/2007 17:11 Metals 7440-50-8 Copper T Y 13.5 ug/l
9/16/2007 09:45 WQ WQ NAS# 1236G Day 2-0.025 mg/L Cu N E200.8 10/7/2007 17:13 Metals 7440-50-8 Copper T Y 24.3 ug/l
9/16/2007 09:45 WQ WQ NAS# 1237G Day 2-0.05 mg/L Cu N E200.8 10/7/2007 17:16 Metals 7440-50-8 Copper T Y 45.3 ug/l
9/16/2007 09:45 WQ WQ NAS# 1238G Day 2-0.1 mg/L Cu N E200.8 10/7/2007 17:18 Metals 7440-50-8 Copper T Y 92.8 ug/l
9/16/2007 09:45 WQ WQ NAS# 1239G Day 2-0.2 mg/L Cu N E200.8 10/7/2007 17:20 Metals 7440-50-8 Copper T Y 189 ug/l
9/17/2007 11:00 WQ WQ NAS #1246G Day 3-0.0 mg/L Cu N E200.8 10/7/2007 17:30 Metals 7440-50-8 Copper T Y 0.99 ug/l
9/17/2007 11:00 WQ WQ NAS #1247G Day 3-0.0125 mg/L Cu N E200.8 10/7/2007 17:35 Metals 7440-50-8 Copper T Y 13.9 ug/l
9/17/2007 11:00 WQ WQ NAS #1248G Day 3-0.025 mg/L Cu N E200.8 10/7/2007 17:38 Metals 7440-50-8 Copper T Y 24.9 ug/l
9/17/2007 11:00 WQ WQ NAS #1249G Day 3-0.05 mg/L Cu N E200.8 10/7/2007 17:40 Metals 7440-50-8 Copper T Y 47.8 ug/l
9/17/2007 11:00 WQ WQ NAS #1250G Day 3-0.1 mg/L Cu N E200.8 10/7/2007 17:42 Metals 7440-50-8 Copper T Y 97.3 ug/l
9/17/2007 11:00 WQ WQ NAS #1258G Day 3-0.1 mg/L Cu N E200.8 10/7/2007 18:03 Metals 7440-50-8 Copper T Y 99 ug/l9/17/2007 11:00 WQ WQ NAS #1258G Day 3 0.1 mg/L Cu N E200.8 10/7/2007 18:03 Metals 7440 50 8 Copper T Y 99 ug/l
9/17/2007 11:00 WQ WQ NAS #1258G Day 3-0.1 mg/L CuD NAS #1258G Day 3-0.1 mg/L Cu LR E200.8 10/7/2007 18:05 Metals 7440-50-8 Copper T Y 99 ug/l
9/17/2007 11:00 WQ WQ NAS #1251G Day 3-0.2 mg/L Cu N E200.8 10/7/2007 17:44 Metals 7440-50-8 Copper T Y 201 ug/l
9/18/2007 10:10 WQ WQ NAS #1260G Day 4-0.0 mg/L Cu N E200.8 10/7/2007 18:16 Metals 7440-50-8 Copper T Y 0.26 ug/l
9/18/2007 10:10 WQ WQ NAS #1261G Day 4-0.0125 mg/L Cu N E200.8 10/7/2007 18:18 Metals 7440-50-8 Copper T Y 13.7 ug/l
9/18/2007 10:10 WQ WQ NAS #1262G Day 4-0.025 mg/L Cu N E200.8 10/7/2007 18:20 Metals 7440-50-8 Copper T Y 25.2 ug/l
9/18/2007 10:10 WQ WQ NAS #1263G Day 4-0.05 mg/L Cu N E200.8 10/7/2007 18:26 Metals 7440-50-8 Copper T Y 47.8 ug/l
9/18/2007 10:10 WQ WQ NAS #1264G Day 4-0.1 mg/L Cu N E200.8 10/7/2007 18:28 Metals 7440-50-8 Copper T Y 101 ug/l
9/18/2007 10:10 WQ WQ NAS #1265G Day 4-0.2 mg/L Cu N E200.8 10/7/2007 18:30 Metals 7440-50-8 Copper T Y 203 ug/l
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Water Chemistry Data:
Copper dissolved


SampleDate SampleTime Matrix LabMatrix SampleID ParentSample SampleType Method AnalysisDate AnalysisTime AnalyteGroup cas_rn Analyte total_or_dissolved detect_flag VALUE Qualifiers Units
9/14/2007 12:05 WQ WQ NAS# 1211G Day 0-0.0 mg/L Cu Filtered N E200.8 10/7/2007 19:17 Metals 7440-50-8 Copper D Y 1.8 ug/l
9/14/2007 12:05 WQ WQ NAS# 1212G Day 0-0.0125 mg/L Cu Filtered N E200.8 10/7/2007 19:19 Metals 7440-50-8 Copper D Y 12.9 ug/l
9/14/2007 12:05 WQ WQ NAS# 1213G Day 0-0.025 mg/L Cu Filtered N E200.8 10/7/2007 19:22 Metals 7440-50-8 Copper D Y 21.6 ug/l
9/14/2007 12:05 WQ WQ NAS# 1214G Day 0-0.05 mg/L Cu Filtered N E200.8 10/7/2007 19:24 Metals 7440-50-8 Copper D Y 39 ug/l
9/14/2007 12:05 WQ WQ NAS# 1218G Day 0-0.05 mg/L Cu Filtered N E200.8 10/7/2007 19:40 Metals 7440-50-8 Copper D Y 38.1 ug/l
9/14/2007 12:05 WQ WQ NAS# 1218G Day 0-0.05 mg/L Cu FilteredD NAS# 1218G Day 0-0.05 mg/L Cu Filtered LR E200.8 10/7/2007 19:42 Metals 7440-50-8 Copper D Y 38.1 ug/l
9/14/2007 12:05 WQ WQ NAS# 1215G Day 0-0.1 mg/L Cu Filtered N E200.8 10/7/2007 19:26 Metals 7440-50-8 Copper D Y 82.2 ug/l
9/14/2007 12:05 WQ WQ NAS# 1216G Day 0-0.2 mg/L Cu Filtered N E200.8 10/7/2007 19:28 Metals 7440-50-8 Copper D Y 120 ug/l
9/15/2007 10:15 WQ WQ NAS# 1228G Day 1-0.0 mg/L Cu Filtered N E200.8 10/7/2007 16:49 Metals 7440-50-8 Copper D Y 0.54 ug/l
9/15/2007 10:15 WQ WQ NAS# 1228G Day 1-0.0 mg/L Cu FilteredD NAS# 1228G Day 1-0.0 mg/L Cu Filtered LR E200.8 10/7/2007 16:51 Metals 7440-50-8 Copper D Y 0.51 ug/l
9/15/2007 10:15 WQ WQ NAS# 1229G Day 1-0 0125 mg/L Cu Filtered N E200 8 10/7/2007 16:55 Metals 7440-50-8 Copper D Y 12 3 ug/l9/15/2007 10:15 WQ WQ NAS# 1229G Day 1-0.0125 mg/L Cu Filtered N E200.8 10/7/2007 16:55 Metals 7440-50-8 Copper D Y 12.3 ug/l
9/15/2007 10:15 WQ WQ NAS# 1230G Day 1-0.025 mg/L Cu Filtered N E200.8 10/7/2007 16:57 Metals 7440-50-8 Copper D Y 21.9 ug/l
9/15/2007 10:15 WQ WQ NAS# 1231G Day 1-0.05 mg/L Cu Filtered N E200.8 10/7/2007 16:59 Metals 7440-50-8 Copper D Y 41.6 ug/l
9/15/2007 10:15 WQ WQ NAS# 1232G Day 1-0.1 mg/L Cu Filtered N E200.8 10/7/2007 17:01 Metals 7440-50-8 Copper D Y 77.4 ug/l
9/15/2007 10:15 WQ WQ NAS# 1233G Day 1-0.2 mg/L Cu Filtered N E200.8 10/7/2007 17:03 Metals 7440-50-8 Copper D Y 133 ug/l
9/16/2007 09:45 WQ WQ NAS# 1240G Day 2-0.0 mg/L Cu Filtered N E200.8 10/7/2007 17:22 Metals 7440-50-8 Copper D Y 0.3 ug/l
9/16/2007 09:45 WQ WQ NAS# 1241G Day 2-0.0125 mg/L Cu Filtered N E200.8 10/7/2007 17:24 Metals 7440-50-8 Copper D Y 12.5 ug/l
9/16/2007 09:45 WQ WQ NAS# 1242G Day 2-0.025 mg/L Cu Filtered N E200.8 10/7/2007 19:47 Metals 7440-50-8 Copper D Y 22.8 ug/l
9/16/2007 09:45 WQ WQ NAS# 1243G Day 2-0.05 mg/L Cu Filtered N E200.8 10/7/2007 19:49 Metals 7440-50-8 Copper D Y 41.7 ug/l
9/16/2007 09:45 WQ WQ NAS# 1244G Day 2-0.1 mg/L Cu Filtered N E200.8 10/7/2007 19:51 Metals 7440-50-8 Copper D Y 87.1 ug/l
9/16/2007 09:45 WQ WQ NAS# 1245G Day 2-0.2 mg/L Cu Filtered N E200.8 10/7/2007 19:53 Metals 7440-50-8 Copper D Y 175 ug/l
9/17/2007 11:00 WQ WQ NAS #1252G Day 3-0.0 mg/L Cu Filtered N E200.8 10/25/2007 18:22 Metals 7440-50-8 Copper D N 1.08 U ug/l
9/17/2007 11:00 WQ WQ NAS #1253G Day 3-0.0125 mg/L Cu Filtered N E200.8 10/7/2007 17:48 Metals 7440-50-8 Copper D Y 13.9 ug/l
9/17/2007 11:00 WQ WQ NAS #1254G Day 3-0.025 mg/L Cu Filtered N E200.8 10/7/2007 17:51 Metals 7440-50-8 Copper D Y 24.3 ug/l
9/17/2007 11:00 WQ WQ NAS #1255G Day 3-0.05 mg/L Cu Filtered N E200.8 10/7/2007 17:53 Metals 7440-50-8 Copper D Y 45.6 ug/l
9/17/2007 11:00 WQ WQ NAS #1256G Day 3-0.1 mg/L Cu Filtered N E200.8 10/7/2007 17:55 Metals 7440-50-8 Copper D Y 96.2 ug/l
9/17/2007 11:00 WQ WQ NAS #1259G Day 3-0.1 mg/L Cu Filtered N E200.8 10/7/2007 18:09 Metals 7440-50-8 Copper D Y 96.2 ug/l
9/17/2007 11:00 WQ WQ NAS #1259G Day 3-0.1 mg/L Cu FilteredD NAS #1259G Day 3-0.1 mg/L Cu Filtered LR E200.8 10/7/2007 18:11 Metals 7440-50-8 Copper D Y 95.6 ug/l
9/17/2007 11:00 WQ WQ NAS #1257G Day 3-0.2 mg/L Cu Filtered N E200.8 10/7/2007 18:00 Metals 7440-50-8 Copper D Y 190 ug/l
9/18/2007 10:10 WQ WQ NAS #1266G Day 4 0 0 mg/L Cu Filtered N E200 8 10/7/2007 18:36 Metals 7440 50 8 Copper D Y 0 39 ug/l9/18/2007 10:10 WQ WQ NAS #1266G Day 4-0.0 mg/L Cu Filtered N E200.8 10/7/2007 18:36 Metals 7440-50-8 Copper D Y 0.39 ug/l
9/18/2007 10:10 WQ WQ NAS #1266G Day 4-0.0 mg/L Cu FilteredD NAS #1266G Day 4-0.0 mg/L Cu Filtered LR E200.8 10/7/2007 18:38 Metals 7440-50-8 Copper D Y 0.4 ug/l
9/18/2007 10:10 WQ WQ NAS #1267G Day 4-0.0125 mg/L Cu Filtered N E200.8 10/7/2007 18:42 Metals 7440-50-8 Copper D Y 12.9 ug/l
9/18/2007 10:10 WQ WQ NAS #1268G Day 4-0.025 mg/L Cu Filtered N E200.8 10/7/2007 18:44 Metals 7440-50-8 Copper D Y 23.5 ug/l
9/18/2007 10:10 WQ WQ NAS #1269G Day 4-0.05 mg/L Cu Filtered N E200.8 10/7/2007 18:50 Metals 7440-50-8 Copper D Y 46 ug/l
9/18/2007 10:10 WQ WQ NAS #1270G Day 4-0.1 mg/L Cu Filtered N E200.8 10/7/2007 18:53 Metals 7440-50-8 Copper D Y 98.6 ug/l
9/18/2007 10:10 WQ WQ NAS #1271G Day 4-02 mg/L Cu Filtered N E200.8 10/7/2007 18:55 Metals 7440-50-8 Copper D Y 201 ug/l
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Water Chemistry Data:
Aniline


SampleDate SampleTime Matrix LabMatrix SampleID ParentSample SampleType Method AnalysisDate AnalysisTime AnalyteGroup cas_rn Analyte total_or_dissolved detect_flag VALUE Qualifiers Units
10/1/2007 16:00 WQ WQ NAS#1301G Day 0 - 0mg/L Aniline N SW8270C 10/12/2007 13:15 SVOCs 62-53-3 Aniline N Y 1800 ug/l
10/1/2007 16:00 WQ WQ NAS#1302G Day 0 - 75mg/L Aniline N SW8270C 10/15/2007 13:21 SVOCs 62-53-3 Aniline N Y 100000 ug/l
10/1/2007 16:00 WQ WQ NAS#1303G Day 0 - 150mg/L Aniline N SW8270C 10/15/2007 14:01 SVOCs 62-53-3 Aniline N Y 200000 ug/l
10/1/2007 16:00 WQ WQ NAS#1304G Day 0 - 300mg/L Aniline N SW8270C 10/15/2007 14:41 SVOCs 62-53-3 Aniline N Y 320000 ug/l
10/1/2007 16:00 WQ WQ NAS#1305G Day 0 - 600mg/L Aniline N SW8270C 10/15/2007 15:20 SVOCs 62-53-3 Aniline N Y 730000 ug/l
10/1/2007 16:00 WQ WQ NAS#1306G Day 0 - 1200mg/L Aniline N SW8270C 10/15/2007 18:40 SVOCs 62-53-3 Aniline N Y 1500000 ug/l
10/2/2007 10:30 WQ WQ NAS#1310G Day 1 - 0mg/L Aniline N SW8270C 10/12/2007 12:35 SVOCs 62-53-3 Aniline N Y 400 ug/l
10/2/2007 10:30 WQ WQ NAS#1311G Day 1 - 75mg/L Aniline N SW8270C 10/15/2007 10:41 SVOCs 62-53-3 Aniline N Y 95000 ug/l
10/2/2007 10:30 WQ WQ NAS#1312G Day 1 - 150mg/L Aniline N SW8270C 10/15/2007 11:21 SVOCs 62-53-3 Aniline N Y 200000 ug/l
10/2/2007 10:30 WQ WQ NAS#1313G Day 1 300mg/L Aniline N SW8270C 10/15/2007 16:00 SVOCs 62 53 3 Aniline N Y 360000 ug/l10/2/2007 10:30 WQ WQ NAS#1313G Day 1 - 300mg/L Aniline N SW8270C 10/15/2007 16:00 SVOCs 62-53-3 Aniline N Y 360000 ug/l
10/2/2007 10:30 WQ WQ NAS#1314G Day 1 - 600mg/L Aniline N SW8270C 10/15/2007 12:41 SVOCs 62-53-3 Aniline N Y 710000 ug/l
10/2/2007 10:30 WQ WQ NAS#1315G Day 1 - 1200mg/l Aniline N SW8270C 10/15/2007 18:00 SVOCs 62-53-3 Aniline N Y 1500000 ug/l
10/3/2007 15:10 WQ WQ NAS#1316G Day 2 - 0 mg/L Aniline N SW8270C 10/30/2007 12:22 SVOCs 62-53-3 Aniline N Y 170 ug/l
10/3/2007 15:10 WQ WQ NAS#1317G Day 2 - 75 mg/L Aniline N SW8270C 10/31/2007 17:01 SVOCs 62-53-3 Aniline N Y 130000 ug/l
10/3/2007 15:10 WQ WQ NAS#1318G Day 2 - 150 mg/L Aniline N SW8270C 10/31/2007 17:39 SVOCs 62-53-3 Aniline N Y 160000 ug/l
10/3/2007 15:10 WQ WQ NAS#1319G Day 2 - 300 mg/L Aniline N SW8270C 10/31/2007 18:17 SVOCs 62-53-3 Aniline N Y 310000 ug/l
10/3/2007 15:10 WQ WQ NAS#1320G Day 2 - 600 mg/L Aniline N SW8270C 10/31/2007 18:55 SVOCs 62-53-3 Aniline N Y 580000 ug/l
10/3/2007 15:10 WQ WQ NAS#1321G Day 2 - 1200 mg/L Aniline N SW8270C 11/7/2007 17:00 SVOCs 62-53-3 Aniline N Y 1200000 ug/l
10/4/2007 09:30 WQ WQ NAS#1324G Day 3 - 0 mg/L Aniline N SW8270C 10/31/2007 15:26 SVOCs 62-53-3 Aniline N Y 280 ug/l
10/4/2007 09:30 WQ WQ NAS#1325G Day 3 - 75 mg/L Aniline N SW8270C 11/7/2007 17:40 SVOCs 62-53-3 Aniline N Y 110000 ug/l
10/4/2007 09:30 WQ WQ NAS#1326G Day 3 - 150 mg/L Aniline N SW8270C 11/1/2007 18:07 SVOCs 62-53-3 Aniline N Y 170000 ug/l
10/4/2007 09:30 WQ WQ NAS#1327G Day 3 - 300 mg/L Aniline N SW8270C 11/7/2007 18:19 SVOCs 62-53-3 Aniline N Y 300000 ug/l
10/4/2007 09:30 WQ WQ NAS#1328G Day 3 - 600 mg/L Aniline N SW8270C 11/7/2007 18:58 SVOCs 62-53-3 Aniline N Y 620000 ug/l
10/4/2007 09:30 WQ WQ NAS#1329G Day 3 - 1200 mg/L Aniline N SW8270C 11/1/2007 17:29 SVOCs 62-53-3 Aniline N Y 1200000 ug/l
10/5/2007 14:20 WQ WQ NAS# 1330G Day 4--0 mg/L Aniline N SW8270C 10/30/2007 13:38 SVOCs 62-53-3 Aniline N Y 65 ug/l
10/5/2007 14:20 WQ WQ NAS# 1331G Day 4--75 mg/L Aniline N SW8270C 11/8/2007 12:34 SVOCs 62-53-3 Aniline N Y 130000 ug/l
10/5/2007 14:20 WQ WQ NAS# 1332G Day 4 150 mg/L Aniline N SW8270C 11/1/2007 18:45 SVOCs 62 53 3 Aniline N Y 150000 ug/l10/5/2007 14:20 WQ WQ NAS# 1332G Day 4--150 mg/L Aniline N SW8270C 11/1/2007 18:45 SVOCs 62-53-3 Aniline N Y 150000 ug/l
10/5/2007 14:20 WQ WQ NAS# 1333G Day 4--300 mg/L Aniline N SW8270C 11/3/2007 21:05 SVOCs 62-53-3 Aniline N Y 280000 ug/l
10/5/2007 14:20 WQ WQ NAS# 1337G Day 4--300 mg/L Aniline Dupl. N SW8270C 11/8/2007 13:53 SVOCs 62-53-3 Aniline N Y 320000 ug/l
10/5/2007 14:20 WQ WQ NAS# 1334G Day 4--600 mg/L Aniline N SW8270C 11/3/2007 21:43 SVOCs 62-53-3 Aniline N Y 530000 ug/l
10/5/2007 14:20 WQ WQ NAS# 1335G Day 4--1200 mg/L Aniline N SW8270C 11/8/2007 13:14 SVOCs 62-53-3 Aniline N Y 1100000 ug/l
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Water Chemistry Data:
Lindane


SampleDate SampleTime Matrix LabMatrix SampleID ParentSample SampleType Method AnalysisDate AnalysisTime AnalyteGroup cas_rn Analyte total_or_dissolved detect_flag VALUE Qualifiers Units
10/18/2007 09:30 WQ WQ NAS#1342G Day 0-0 mg/L Lindane N SW8081A 11/16/2007 00:43 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 8.8 ug/l
10/18/2007 09:30 WQ WQ NAS#1343G Day 0-0.5 mg/L Lindane N SW8081A 11/16/2007 01:09 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 150 ug/l
10/18/2007 09:30 WQ WQ NAS#1344G Day 0-1.0 mg/L Lindane N SW8081A 11/16/2007 01:35 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 330 ug/l
10/18/2007 09:30 WQ WQ NAS#1345G Day 0-2.0 mg/L Lindane N SW8081A 11/16/2007 02:01 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 670 ug/l
10/18/2007 09:30 WQ WQ NAS#1346G Day 0-4.0 mg/L Lindane N SW8081A 11/16/2007 02:27 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 760 ug/l
10/18/2007 09:30 WQ WQ NAS#1347G Day 0-8.0 mg/L Lindane N SW8081A 11/16/2007 02:53 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 2500 ug/l
10/19/2007 11:20 WQ WQ NAS#1352G Day 1-0 mg/L Lindane N SW8081A 11/24/2007 07:40 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 1.1 ug/l
10/19/2007 11:20 WQ WQ NAS#1353G Day 1-0.5 mg/L Lindane N SW8081A 11/24/2007 08:06 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 170 ug/l
10/19/2007 11:20 WQ WQ NAS#1354G Day 1-1.0 mg/L Lindane N SW8081A 11/24/2007 08:32 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 340 ug/l
10/19/2007 11:20 WQ WQ NAS#1358G Day 1-1.0 mg/L Lindane Dupl. N SW8081A 11/24/2007 10:17 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 330 ug/l
10/19/2007 11 20 WQ WQ NAS#1355G D 1 2 0 /L Li d N SW8081A 11/24/2007 08 58 P ti id 58 89 9 H hl l h N Y 440 /l10/19/2007 11:20 WQ WQ NAS#1355G Day 1-2.0 mg/L Lindane N SW8081A 11/24/2007 08:58 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 440 ug/l
10/19/2007 11:20 WQ WQ NAS#1356G Day 1-4.0 mg/L Lindane N SW8081A 11/24/2007 09:25 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 1000 ug/l
10/19/2007 11:20 WQ WQ NAS#1357G Day 1-8.0 mg/L Lindane N SW8081A 11/24/2007 09:51 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 2700 ug/l
10/20/2007 10:10 WQ WQ NAS#1359G Day 2-0 mg/L Lindane N SW8081A 11/24/2007 10:43 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 8.7 ug/l
10/20/2007 10:10 WQ WQ NAS#1360G Day 2-0.5 mg/L Lindane N SW8081A 11/24/2007 11:09 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 260 ug/l
10/20/2007 10:10 WQ WQ NAS#1361G Day 2-1.0 mg/L Lindane N SW8081A 11/24/2007 11:35 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 360 ug/l
10/20/2007 10:10 WQ WQ NAS#1362G Day 2-2.0 mg/L Lindane N SW8081A 11/24/2007 14:12 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 560 ug/l
10/20/2007 10:10 WQ WQ NAS#1363G Day 2-4.0 mg/L Lindane N SW8081A 11/24/2007 14:38 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 1600 ug/l
10/20/2007 10:10 WQ WQ NAS#1364G Day 2-8.0 mg/L Lindane N SW8081A 11/24/2007 15:05 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 3600 ug/l
10/21/2007 09:50 WQ WQ NAS#1365G Day 3-0 mg/L Lindane N SW8081A 11/24/2007 15:31 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 0.47 J ug/l
10/21/2007 09:50 WQ WQ NAS#1366G Day 3-0.5 mg/L Lindane N SW8081A 11/24/2007 15:57 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 250 ug/l
10/21/2007 09:50 WQ WQ NAS#1367G Day 3-1.0 mg/L Lindane N SW8081A 11/24/2007 16:23 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 71 ug/l
10/21/2007 09:50 WQ WQ NAS#1368G Day 3-2.0 mg/L Lindane N SW8081A 11/24/2007 16:49 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 570 ug/l
10/21/2007 09:50 WQ WQ NAS#1369G Day 3-4.0 mg/L Lindane N SW8081A 11/24/2007 17:15 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 1400 ug/l
10/21/2007 09:50 WQ WQ NAS#1371G Day 3-4.0 mg/L Lindane Dupl. N SW8081A 11/24/2007 18:08 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 590 ug/l
10/21/2007 09:50 WQ WQ NAS#1370G Day 3-8.0 mg/L Lindane N SW8081A 11/24/2007 17:41 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 3000 ug/l
10/22/2007 08:40 WQ WQ NAS#1372G Day 4-0 mg/L Lindane N SW8081A 11/24/2007 01:35 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 1.1 ug/l
10/22/2007 08:40 WQ WQ NAS#1373G Day 4-0.5 mg/L Lindane N SW8081A 11/24/2007 02:01 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 220 ug/l
10/22/2007 08:40 WQ WQ NAS#1374G Day 4-1.0 mg/L Lindane N SW8081A 11/24/2007 02:27 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 310 ug/l10/22/2007 08:40 WQ WQ NAS#1374G Day 4-1.0 mg/L Lindane N SW8081A 11/24/2007 02:27 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 310 ug/l
10/22/2007 08:40 WQ WQ NAS#1375G Day 4-2.0 mg/L Lindane N SW8081A 11/24/2007 02:53 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 580 ug/l
10/22/2007 08:40 WQ WQ NAS#1376G Day 4-4.0 mg/L Lindane N SW8081A 11/24/2007 03:19 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 1400 ug/l
10/22/2007 08:40 WQ WQ NAS#1377G Day 4-8.0 mg/L Lindane N SW8081A 11/24/2007 03:45 Pesticides 58-89-9 gamma-Hexachlorocyclohexane N Y 1600 ug/l
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Water Chemistry Data:
Naphthalene Range


SampleDate SampleTime Matrix LabMatrix SampleID ParentSample SampleType Method AnalysisDate AnalysisTime AnalyteGroup cas_rn Analyte total_or_dissolved detect_flag VALUE Qualifiers Units
10/30/2007 16:00 WQ WQ NAS#1386G Day0-0mg/L Naphthalene-NEW N SW8260B 11/12/2007 13:19 PAHs 91-20-3 Naphthalene N Y 0.72 J ug/l
10/30/2007 16:00 WQ WQ NAS#1387G Day0-0.03mg/L Naphthalene-NEW N SW8260B 11/13/2007 20:31 PAHs 91-20-3 Naphthalene N Y 100 ug/l
10/30/2007 16:00 WQ WQ NAS#1388G Day0-0.3mg/L Naphthalene-NEW N SW8260B 11/13/2007 20:51 PAHs 91-20-3 Naphthalene N Y 93 ug/l
10/30/2007 16:00 WQ WQ NAS#1389G Day0-3.0mg/L Naphthalene-NEW N SW8260B 11/12/2007 17:05 PAHs 91-20-3 Naphthalene N Y 1100 ug/l
10/30/2007 16:00 WQ WQ NAS#1390G Day0-30.0mg/L Naphthalene-NEW N SW8260B 11/12/2007 17:25 PAHs 91-20-3 Naphthalene N Y 13000 ug/l
10/31/2007 15:00 WQ WQ NAS#1391G Day1-0mg/L Naphthalene-NEW N SW8260B 11/13/2007 02:18 PAHs 91-20-3 Naphthalene N N 0.29 U ug/l
10/31/2007 15:00 WQ WQ NAS#1392G Day1-0.03mg/L Naphthalene-NEW N SW8260B 11/13/2007 02:37 PAHs 91-20-3 Naphthalene N Y 19 ug/l
10/31/2007 15:00 WQ WQ NAS#1393G Day1-0.3mg/L Naphthalene-NEW N SW8260B 11/14/2007 19:56 PAHs 91-20-3 Naphthalene N Y 170 ug/l
10/31/2007 15:00 WQ WQ NAS#1394G Day1-3.0mg/L Naphthalene-NEW N SW8260B 11/13/2007 06:32 PAHs 91-20-3 Naphthalene N Y 2100 ug/l
10/31/2007 15:00 WQ WQ NAS#1395G Day1-30 0mg/L Naphthalene-NEW N SW8260B 11/13/2007 06:52 PAHs 91-20-3 Naphthalene N Y 17000 ug/l10/31/2007 15:00 WQ WQ NAS#1395G Day1-30.0mg/L Naphthalene-NEW N SW8260B 11/13/2007 06:52 PAHs 91-20-3 Naphthalene N Y 17000 ug/l
11/1/2007 14:30 WQ WQ NAS#1396G Day2-0mg/L Naphthalene-OLD N SW8260B 11/14/2007 17:57 PAHs 91-20-3 Naphthalene N Y 0.3 J ug/l
11/1/2007 14:30 WQ WQ NAS#1397G Day2-0.03mg/L Naphthalene-OLD N SW8260B 11/14/2007 18:37 PAHs 91-20-3 Naphthalene N Y 15 ug/l
11/1/2007 14:30 WQ WQ NAS#1398G Day2-0.3mg/L Naphthalene-OLD N SW8260B 11/14/2007 19:36 PAHs 91-20-3 Naphthalene N Y 66 ug/l
11/1/2007 14:30 WQ WQ NAS#1399G Day2-3.0mg/L Naphthalene-OLD N SW8260B 11/14/2007 03:44 PAHs 91-20-3 Naphthalene N Y 630 ug/l
11/1/2007 14:30 WQ WQ NAS#1400G Day2-30.0mg/L Naphthalene-OLD N SW8260B 11/14/2007 04:03 PAHs 91-20-3 Naphthalene N Y 8900 ug/l
11/1/2007 15:40 WQ WQ NAS#1401G Day2-0mg/L Naphthalene-NEW N SW8260B 11/14/2007 01:46 PAHs 91-20-3 Naphthalene N N 0.29 U ug/l
11/1/2007 15:40 WQ WQ NAS#1402G Day2-0.03mg/L Naphthalene-NEW N SW8260B 11/14/2007 02:06 PAHs 91-20-3 Naphthalene N Y 23 ug/l
11/1/2007 15:40 WQ WQ NAS#1403G Day2-0.3mg/L Naphthalene-NEW N SW8260B 11/14/2007 20:15 PAHs 91-20-3 Naphthalene N Y 200 ug/l
11/1/2007 15:40 WQ WQ NAS#1404G Day2-3.0mg/L Naphthalene-NEW N SW8260B 11/14/2007 04:23 PAHs 91-20-3 Naphthalene N Y 2000 ug/l
11/1/2007 15:40 WQ WQ NAS#1405G Day2-30.0mg/L Naphthalene-NEW N SW8260B 11/14/2007 04:42 PAHs 91-20-3 Naphthalene N Y 22000 ug/l
11/2/2007 15:30 WQ WQ NAS#1408G Day3-0mg/L Naphthalene N SW8260B 11/14/2007 18:17 PAHs 91-20-3 Naphthalene N Y 0.37 J ug/l
11/2/2007 15:30 WQ WQ NAS#1409G Day3-0.03mg/L Naphthalene N SW8260B 11/14/2007 03:04 PAHs 91-20-3 Naphthalene N Y 23 ug/l
11/2/2007 15:30 WQ WQ NAS#1410G Day3-0.3mg/L Naphthalene N SW8260B 11/14/2007 05:02 PAHs 91-20-3 Naphthalene N Y 200 ug/l
11/2/2007 15:30 WQ WQ NAS#1411G Day3-3.0mg/L Naphthalene N SW8260B 11/14/2007 05:22 PAHs 91-20-3 Naphthalene N Y 1900 ug/l
11/2/2007 15:30 WQ WQ NAS#1412G Day3-30.0mg/L Naphthalene N SW8260B 11/14/2007 05:41 PAHs 91-20-3 Naphthalene N Y 16000 ug/l
11/2/2007 15:30 WQ WQ NAS#1413G Day3-30.0mg/L Naphthalene-DUPL N SW8260B 11/14/2007 06:01 PAHs 91-20-3 Naphthalene N Y 19000 ug/l
11/3/2007 12:00 WQ WQ NAS#1414G Day4-0mg/L Naphthalene-OLD N SW8260B 11/14/2007 20:35 PAHs 91-20-3 Naphthalene N Y 1.5 J ug/l11/3/2007 12:00 WQ WQ NAS#1414G Day4-0mg/L Naphthalene-OLD N SW8260B 11/14/2007 20:35 PAHs 91-20-3 Naphthalene N Y 1.5 J ug/l
11/3/2007 12:00 WQ WQ NAS#1415G Day4-0.03mg/L Naphthalene-OLD N SW8260B 11/14/2007 03:24 PAHs 91-20-3 Naphthalene N Y 15 ug/l
11/3/2007 12:00 WQ WQ NAS#1416G Day4-0.3mg/L Naphthalene N SW8260B 11/14/2007 06:40 PAHs 91-20-3 Naphthalene N Y 86 ug/l
11/3/2007 12:00 WQ WQ NAS#1417G Day4-3.0mg/L Naphthalene-OLD N SW8260B 11/14/2007 07:00 PAHs 91-20-3 Naphthalene N Y 890 ug/l
11/3/2007 12:00 WQ WQ NAS#1418G Day4-30.0mg/L Naphthalene-OLD N SW8260B 11/14/2007 07:19 PAHs 91-20-3 Naphthalene N Y 11000 ug/l
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Water Chemistry Data:
Naphthalene Def


Water Chemistry Data Sample Time Matrix Lab Matrix Sample ID Parent Sample Sample Type Method Analysis Date Analysis Time Analyte Group cas_rn Analyte
total_or_ 
dissolved detect_flag VALUE Qualifiers Units


11/14/2007 16:00 WQ WQ NAS# 1428G Day 0-0 mg/L Naphthalene N SW8260B 11/28/2007 15:04 PAHs 91-20-3 Naphthalene N Y 41 ug/l
11/14/2007 16:00 WQ WQ NAS# 1429G Day 0-1.25 mg/L Naphthalene N SW8260B 11/23/2007 21:36 PAHs 91-20-3 Naphthalene N Y 630 ug/l
11/14/2007 16:00 WQ WQ NAS# 1430G Day 0-2.5 mg/L Naphthalene N SW8260B 11/23/2007 21:56 PAHs 91-20-3 Naphthalene N Y 1100 ug/l
11/14/2007 16:00 WQ WQ NAS# 1431G Day 0-5.0 mg/L Naphthalene N SW8260B 11/23/2007 22:35 PAHs 91-20-3 Naphthalene N Y 2400 ug/l
11/14/2007 16:00 WQ WQ NAS# 1432G Day 0-10.0 mg/L Naphthalene N SW8260B 11/23/2007 22:55 PAHs 91-20-3 Naphthalene N Y 5000 ug/l
11/14/2007 16:00 WQ WQ NAS# 1433G Day 0-20.0 mg/L Naphthalene N SW8260B 11/23/2007 22:16 PAHs 91-20-3 Naphthalene N Y 7400 ug/l
11/15/2007 14:30 WQ WQ NAS# 1438G Day 1-0 mg/L Naphthalene N SW8260B 11/29/2007 01:25 PAHs 91-20-3 Naphthalene N Y 41 ug/l
11/15/2007 14:30 WQ WQ NAS# 1439G Day 1-1.25 mg/L Naphthalene N SW8260B 11/27/2007 23:57 PAHs 91-20-3 Naphthalene N Y 810 ug/l
11/15/2007 14:30 WQ WQ NAS# 1440G Day 1-2 5 mg/L Naphthalene N SW8260B 11/28/2007 00:24 PAHs 91-20-3 Naphthalene N Y 1400 ug/l11/15/2007 14:30 WQ WQ NAS# 1440G Day 1-2.5 mg/L Naphthalene N SW8260B 11/28/2007 00:24 PAHs 91-20-3 Naphthalene N Y 1400 ug/l
11/15/2007 14:30 WQ WQ NAS# 1441G Day 1-5.0 mg/L Naphthalene N SW8260B 11/28/2007 00:52 PAHs 91-20-3 Naphthalene N Y 2900 ug/l
11/15/2007 14:30 WQ WQ NAS# 1442G Day 1-10.0 mg/L Naphthalene N SW8260B 11/28/2007 01:19 PAHs 91-20-3 Naphthalene N Y 6200 ug/l
11/15/2007 14:30 WQ WQ NAS# 1443G Day 1-20.0 mg/L Naphthalene N SW8260B 11/28/2007 01:46 PAHs 91-20-3 Naphthalene N Y 12000 ug/l
11/15/2007 14:30 WQ WQ NAS# 1444G Day 1-20.0 mg/L Naphthalene-D N SW8260B 11/28/2007 02:14 PAHs 91-20-3 Naphthalene N Y 12000 ug/l
11/16/2007 14:00 WQ WQ NAS# 1445G Day 2-0 mg/L Naphthalene N SW8260B 11/29/2007 00:30 PAHs 91-20-3 Naphthalene N Y 37 ug/l
11/16/2007 14:00 WQ WQ NAS# 1446G Day 2-1.25 mg/L Naphthalene N SW8260B 11/28/2007 03:09 PAHs 91-20-3 Naphthalene N Y 780 ug/l
11/16/2007 14:00 WQ WQ NAS# 1451G Day 2-1.25 mg/L Naphthalene-D N SW8260B 11/28/2007 05:26 PAHs 91-20-3 Naphthalene N Y 830 ug/l
11/16/2007 14:00 WQ WQ NAS# 1447G Day 2-2.5 mg/L Naphthalene N SW8260B 11/28/2007 03:36 PAHs 91-20-3 Naphthalene N Y 1400 ug/l
11/16/2007 14:00 WQ WQ NAS# 1448G Day 2-5.0 mg/L Naphthalene N SW8260B 11/28/2007 04:04 PAHs 91-20-3 Naphthalene N Y 2900 ug/l
11/16/2007 14:00 WQ WQ NAS# 1449G Day 2-10.0 mg/L Naphthalene N SW8260B 11/28/2007 04:31 PAHs 91-20-3 Naphthalene N Y 5500 ug/l
11/16/2007 14:00 WQ WQ NAS# 1450G Day 2-20.0 mg/L Naphthalene N SW8260B 11/28/2007 04:59 PAHs 91-20-3 Naphthalene N Y 12000 ug/l
11/17/2007 14:00 WQ WQ NAS# 1453G Day 3-0 mg/L Naphthalene N SW8260B 11/29/2007 04:37 PAHs 91-20-3 Naphthalene N Y 38 ug/l
11/17/2007 14:00 WQ WQ NAS# 1454G Day 3-1.25 mg/L Naphthalene N SW8260B 11/29/2007 05:04 PAHs 91-20-3 Naphthalene N Y 690 ug/l
11/17/2007 14:00 WQ WQ NAS# 1455G Day 3-2.5 mg/L Naphthalene N SW8260B 11/29/2007 05:31 PAHs 91-20-3 Naphthalene N Y 1300 ug/l
11/17/2007 14:00 WQ WQ NAS# 1456G Day 3-5.0 mg/L Naphthalene N SW8260B 11/29/2007 05:59 PAHs 91-20-3 Naphthalene N Y 2700 ug/l
11/17/2007 14:00 WQ WQ NAS# 1457G Day 3-10.0 mg/L Naphthalene N SW8260B 11/29/2007 06:26 PAHs 91-20-3 Naphthalene N Y 5400 ug/l
11/17/2007 14:00 WQ WQ NAS# 1458G Day 3-20.0 mg/L Naphthalene N SW8260B 11/29/2007 06:53 PAHs 91-20-3 Naphthalene N Y 10000 ug/l11/17/2007 14:00 WQ WQ NAS# 1458G Day 3 20.0 mg/L Naphthalene N SW8260B 11/29/2007 06:53 PAHs 91 20 3 Naphthalene N Y 10000 ug/l
11/18/2007 14:00 WQ WQ NAS# 1498G Day4-0 mg/L Naphthalene N SW8260B 11/29/2007 01:52 PAHs 91-20-3 Naphthalene N Y 37 ug/l
11/18/2007 14:00 WQ WQ NAS# 1499G Day4-1.25 mg/L Naphthalene N SW8260B 11/29/2007 02:20 PAHs 91-20-3 Naphthalene N Y 580 ug/l
11/18/2007 14:00 WQ WQ NAS# 1500G Day 4-2.5 mg/L Naphthalene N SW8260B 11/29/2007 02:47 PAHs 91-20-3 Naphthalene N Y 1000 ug/l
11/18/2007 14:00 WQ WQ NAS# 1501G Day 4-5.0 mg/L Naphthalene N SW8260B 11/29/2007 03:14 PAHs 91-20-3 Naphthalene N Y 2300 ug/l
11/18/2007 14:00 WQ WQ NAS# 1502G Day 4-10.0 mg/L Naphthalene N SW8260B 11/29/2007 03:42 PAHs 91-20-3 Naphthalene N Y 4500 ug/l
11/18/2007 14:00 WQ WQ NAS# 1503G Day 4-20.0 mg/L Naphthalene N SW8260B 11/29/2007 04:09 PAHs 91-20-3 Naphthalene N Y 9500 ug/l
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Water Chemistry Data:
PCP


SampleDate SampleTime Matrix LabMatrix SampleID ParentSample SampleType Method AnalysisDate AnalysisTime AnalyteGroup cas_rn Analyte total_or_dissolved detect_flag VALUE Qualifiers Units
12/16/2007 12:00 WQ WQ NAS#1536G Day0-0mg/l Pentachlorophenol N SW8151M 1/18/2008 19:23 Phenols 87-86-5 Pentachlorophenol N N 0.08 U ug/l
12/16/2007 12:00 WQ WQ NAS#1537G Day0-0.0125mg/L Pentachlorophe N SW8151M 1/17/2008 14:28 Phenols 87-86-5 Pentachlorophenol N Y 22 ug/l
12/16/2007 12:00 WQ WQ NAS#1538G Day0-0.025mg/l Pentachlorophen N SW8151M 1/17/2008 14:47 Phenols 87-86-5 Pentachlorophenol N Y 38 ug/l
12/16/2007 12:00 WQ WQ NAS#1539G Day0-0.05mg/L Pentachloropheno N SW8151M 1/17/2008 15:06 Phenols 87-86-5 Pentachlorophenol N Y 73 ug/l
12/16/2007 12:00 WQ WQ NAS#1540G Day0-0.1mg/L Pentachlorophenol N SW8151M 1/17/2008 15:25 Phenols 87-86-5 Pentachlorophenol N Y 130 ug/l
12/16/2007 12:00 WQ WQ NAS#1541G Day0-0.2mg/L Pentachlorophenol N SW8151M 1/17/2008 15:45 Phenols 87-86-5 Pentachlorophenol N Y 250 ug/l
12/17/2007 12:15 WQ WQ NAS#1545G Day1-0mg/l Pentachlorophenol N SW8151M 1/23/2008 02:42 Phenols 87-86-5 Pentachlorophenol N N 0.08 U ug/l
12/17/2007 12:15 WQ WQ NAS#1546G Day1-0.0125mg/L Pentachlorophe N SW8151M 1/23/2008 03:39 Phenols 87-86-5 Pentachlorophenol N Y 20 ug/l
12/17/2007 12:15 WQ WQ NAS#1547G Day1-0.025mg/l Pentachlorophen N SW8151M 1/23/2008 03:58 Phenols 87-86-5 Pentachlorophenol N Y 29 ug/l
12/17/2007 12:15 WQ WQ NAS#1548G Day1-0.05mg/L Pentachloropheno N SW8151M 1/23/2008 04:18 Phenols 87-86-5 Pentachlorophenol N Y 50 ug/ly g p p g
12/17/2007 12:15 WQ WQ NAS#1549G Day1-0.1mg/L Pentachlorophenol N SW8151M 1/23/2008 04:37 Phenols 87-86-5 Pentachlorophenol N Y 110 ug/l
12/17/2007 12:15 WQ WQ NAS#1551G Day1-0.1mg/L Pentachlorophenol N SW8151M 1/23/2008 05:15 Phenols 87-86-5 Pentachlorophenol N Y 120 ug/l
12/17/2007 12:15 WQ WQ NAS#1550G Day1-0.2mg/L Pentachlorophenol N SW8151M 1/23/2008 04:56 Phenols 87-86-5 Pentachlorophenol N Y 260 ug/l
12/18/2007 11:45 WQ WQ NAS#1552G Day2-0mg/l Pentachlorophenol N SW8151M 1/23/2008 05:34 Phenols 87-86-5 Pentachlorophenol N N 0.08 U ug/l
12/18/2007 11:45 WQ WQ NAS#1553G Day2-0.0125mg/L Pentachlorophe N SW8151M 1/23/2008 06:51 Phenols 87-86-5 Pentachlorophenol N Y 15 ug/l
12/18/2007 11:45 WQ WQ NAS#1554G Day2-0.025mg/l Pentachlorophen N SW8151M 1/23/2008 07:10 Phenols 87-86-5 Pentachlorophenol N Y 28 ug/l
12/18/2007 11:45 WQ WQ NAS#1555G Day2-0.05mg/L Pentachloropheno N SW8151M 1/23/2008 07:29 Phenols 87-86-5 Pentachlorophenol N Y 50 ug/l
12/18/2007 11:45 WQ WQ NAS#1556G Day2-0.1mg/L Pentachlorophenol N SW8151M 1/23/2008 07:49 Phenols 87-86-5 Pentachlorophenol N Y 110 ug/l
12/18/2007 11:45 WQ WQ NAS#1557G Day2-0.2mg/L Pentachlorophenol N SW8151M 1/23/2008 08:08 Phenols 87-86-5 Pentachlorophenol N Y 230 ug/l
12/19/2007 19:00 WQ WQ NAS#1559G Day3-0mg/l Pentachlorophenol N SW8151M 1/19/2008 07:14 Phenols 87-86-5 Pentachlorophenol N N 0.08 U ug/l
12/19/2007 19:00 WQ WQ NAS#1560G Day3-0.0125mg/L Pentachlorophe N SW8151M 1/19/2008 07:33 Phenols 87-86-5 Pentachlorophenol N Y 14 ug/l
12/19/2007 19:00 WQ WQ NAS#1561G Day3-0.025mg/l Pentachlorophen N SW8151M 1/19/2008 07:52 Phenols 87-86-5 Pentachlorophenol N Y 23 ug/l
12/19/2007 19:00 WQ WQ NAS#1562G Day3-0.05mg/L Pentachloropheno N SW8151M 1/19/2008 09:28 Phenols 87-86-5 Pentachlorophenol N Y 45 ug/l
12/19/2007 19:00 WQ WQ NAS#1563G Day3-0.1mg/L Pentachlorophenol N SW8151M 1/19/2008 09:48 Phenols 87-86-5 Pentachlorophenol N Y 95 ug/l
12/19/2007 19:00 WQ WQ NAS#1564G Day3-0.2mg/L Pentachlorophenol N SW8151M 1/19/2008 10:07 Phenols 87-86-5 Pentachlorophenol N Y 210 ug/l
12/20/2007 14:00 WQ WQ NAS#1565G Day4-0mg/l Pentachlorophenol N SW8151M 1/23/2008 08:27 Phenols 87-86-5 Pentachlorophenol N N 0.08 U ug/l
12/20/2007 14:00 WQ WQ NAS#1566G Day4-0.0125mg/L Pentachlorophe N SW8151M 1/23/2008 08:46 Phenols 87-86-5 Pentachlorophenol N Y 14 ug/l
12/20/2007 14:00 WQ WQ NAS#1571G Day4-0.0125mg/L Pentachlorophe N SW8151M 1/19/2008 11:24 Phenols 87-86-5 Pentachlorophenol N Y 18 ug/ly g p p g
12/20/2007 14:00 WQ WQ NAS#1567G Day4-0.025mg/l Pentachlorophen N SW8151M 1/23/2008 09:05 Phenols 87-86-5 Pentachlorophenol N Y 30 ug/l
12/20/2007 14:00 WQ WQ NAS#1568G Day4-0.05mg/L Pentachloropheno N SW8151M 1/19/2008 10:26 Phenols 87-86-5 Pentachlorophenol N Y 55 ug/l
12/20/2007 14:00 WQ WQ NAS#1569G Day4-0.1mg/L Pentachlorophenol N SW8151M 1/19/2008 10:45 Phenols 87-86-5 Pentachlorophenol N Y 100 ug/l
12/20/2007 14:00 WQ WQ NAS#1570G Day4-0.2mg/L Pentachlorophenol N SW8151M 1/19/2008 11:04 Phenols 87-86-5 Pentachlorophenol N Y 200 ug/l
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Water Chemistry Data:
Diazinon


SampleDate SampleTime Matrix LabMatrix SampleID ParentSample SampleType Method AnalysisDate AnalysisTime AnalyteGroup cas_rn Analyte total_or_dissolved detect_flag VALUE Qualifiers Units
1/16/2008 16:30 WQ WQ NAS# 1584G Day 0-0 mg/L Diazinon N SW8141A 2/15/2008 01:54 Pesticides 333-41-5 Diazinon N Y 6.6 ug/l
1/16/2008 16:30 WQ WQ NAS# 1585G Day 0-2.5 mg/L Diazinon N SW8141A 2/16/2008 00:29 Pesticides 333-41-5 Diazinon N Y 1500 ug/l
1/16/2008 16:30 WQ WQ NAS# 1586G Day 0-5.0 mg/L Diazinon N SW8141A 2/16/2008 01:10 Pesticides 333-41-5 Diazinon N Y 3000 ug/l
1/16/2008 16:30 WQ WQ NAS# 1587G Day 0-10.0 mg/L Diazinon N SW8141A 2/16/2008 01:51 Pesticides 333-41-5 Diazinon N Y 5500 ug/l
1/16/2008 16:30 WQ WQ NAS# 1588G Day 0-20.0 mg/L Diazinon N SW8141A 2/16/2008 02:32 Pesticides 333-41-5 Diazinon N Y 8500 J ug/l
1/16/2008 16:30 WQ WQ NAS# 1589G Day 0-40-0 mg/L Diazinon N SW8141A 2/21/2008 11:14 Pesticides 333-41-5 Diazinon N Y 23000 ug/l
1/17/2008 12:00 WQ WQ NAS# 1593G Day 1-0 mg/L Diazinon N SW8141A 2/16/2008 06:38 Pesticides 333-41-5 Diazinon N Y 12 ug/l
1/17/2008 12:00 WQ WQ NAS# 1594G Day 1-2.5 mg/L Diazinon N SW8141A 2/16/2008 07:19 Pesticides 333-41-5 Diazinon N Y 1700 ug/l
1/17/2008 12:00 WQ WQ NAS# 1595G Day 1-5.0 mg/L Diazinon N SW8141A 2/16/2008 08:00 Pesticides 333-41-5 Diazinon N Y 3500 ug/l
1/17/2008 12:00 WQ WQ NAS# 1596G Day 1 10 0 mg/L Diazinon N SW8141A 2/16/2008 08:41 Pesticides 333 41 5 Diazinon N Y 6900 ug/l1/17/2008 12:00 WQ WQ NAS# 1596G Day 1-10.0 mg/L Diazinon N SW8141A 2/16/2008 08:41 Pesticides 333-41-5 Diazinon N Y 6900 ug/l
1/17/2008 12:00 WQ WQ NAS# 1599G Day 1-10.0 mg/L DiazinonDUPLI N SW8141A 2/16/2008 10:43 Pesticides 333-41-5 Diazinon N Y 5800 ug/l
1/17/2008 12:00 WQ WQ NAS# 1597G Day 1-20.0 mg/L Diazinon N SW8141A 2/21/2008 11:55 Pesticides 333-41-5 Diazinon N Y 12000 ug/l
1/17/2008 12:00 WQ WQ NAS# 1598G Day 1-40.0 mg/L Diazinon N SW8141A 2/21/2008 12:37 Pesticides 333-41-5 Diazinon N Y 27000 ug/l
1/18/2008 13:00 WQ WQ NAS# 1604G Day 2-0 mg/L Diazinon N SW8141A 2/15/2008 13:31 Pesticides 333-41-5 Diazinon N Y 5.2 ug/l
1/18/2008 13:00 WQ WQ NAS# 1605G Day 2-2.5 mg/L Diazinon N SW8141A 2/16/2008 11:24 Pesticides 333-41-5 Diazinon N Y 1600 ug/l
1/18/2008 13:00 WQ WQ NAS# 1610G Day 2-2.5 mg/L DiazinonDUPLIC N SW8141A 2/16/2008 17:32 Pesticides 333-41-5 Diazinon N Y 1800 ug/l
1/18/2008 13:00 WQ WQ NAS# 1606G Day 2-5.0 mg/L Diazinon N SW8141A 2/16/2008 12:05 Pesticides 333-41-5 Diazinon N Y 3000 ug/l
1/18/2008 13:00 WQ WQ NAS# 1607G Day 2-10.0 mg/L Diazinon N SW8141A 2/16/2008 12:46 Pesticides 333-41-5 Diazinon N Y 6400 ug/l
1/18/2008 13:00 WQ WQ NAS# 1608G Day 2-20.0 mg/L Diazinon N SW8141A 2/21/2008 13:18 Pesticides 333-41-5 Diazinon N Y 12000 ug/l
1/18/2008 13:00 WQ WQ NAS# 1609G Day 2-40.0 mg/L Diazinon N SW8141A 2/21/2008 13:59 Pesticides 333-41-5 Diazinon N Y 25000 ug/l
1/19/2008 12:30 WQ WQ NAS# 1611G Day 3-0 mg/L Diazinon N SW8141A 2/17/2008 03:49 Pesticides 333-41-5 Diazinon N Y 8.7 ug/l
1/19/2008 12:30 WQ WQ NAS# 1612G Day 3-2.5 mg/L Diazinon N SW8141A 2/16/2008 18:13 Pesticides 333-41-5 Diazinon N Y 1800 ug/l
1/19/2008 12:30 WQ WQ NAS# 1613G Day 3-5.0 mg/L Diazinon N SW8141A 2/16/2008 18:54 Pesticides 333-41-5 Diazinon N Y 3400 ug/l
1/19/2008 12:30 WQ WQ NAS# 1614G Day 3-10.0 mg/L Diazinon N SW8141A 2/16/2008 19:35 Pesticides 333-41-5 Diazinon N Y 6600 ug/l
1/19/2008 12:30 WQ WQ NAS# 1615G Day 3-20.0 mg/L Diazinon N SW8141A 2/21/2008 14:40 Pesticides 333-41-5 Diazinon N Y 14000 ug/l
1/19/2008 12:30 WQ WQ NAS# 1616G Day 3-40.0 mg/L Diazinon N SW8141A 2/21/2008 17:24 Pesticides 333-41-5 Diazinon N Y 37 ug/l
1/20/2008 10:30 WQ WQ NAS# 1621G Day 4 0 mg/L Diazinon N SW8141A 2/21/2008 16:43 Pesticides 333 41 5 Diazinon N Y 10 ug/l1/20/2008 10:30 WQ WQ NAS# 1621G Day 4-0 mg/L Diazinon N SW8141A 2/21/2008 16:43 Pesticides 333-41-5 Diazinon N Y 10 ug/l
1/20/2008 10:30 WQ WQ NAS# 1622G Day 4-2.5 mg/L Diazinon N SW8141A 2/16/2008 21:39 Pesticides 333-41-5 Diazinon N Y 1700 ug/l
1/20/2008 10:30 WQ WQ NAS# 1623G Day 4-5.0 mg/L Diazinon N SW8141A 2/16/2008 22:20 Pesticides 333-41-5 Diazinon N Y 3300 ug/l
1/20/2008 10:30 WQ WQ NAS# 1624G Day 4-10.0 mg/L Diazinon N SW8141A 2/17/2008 01:45 Pesticides 333-41-5 Diazinon N Y 6700 ug/l
1/20/2008 10:30 WQ WQ NAS# 1625G Day 4-20.0 mg/L Diazinon N SW8141A 2/21/2008 15:21 Pesticides 333-41-5 Diazinon N Y 16000 ug/l
1/20/2008 10:30 WQ WQ NAS# 1626G Day 4-40.0 mg/L Diazinon N SW8141A 2/21/2008 16:02 Pesticides 333-41-5 Diazinon N Y 40000 ug/l
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1.0  INTRODUCTION 
 


 
Northwestern Aquatic Sciences (NAS) was retained by Windward Environmental LLC to 
determine the sensitivity of lamprey (Lampetra sp.) larvae (ammocoetes) to various chemicals as 
part of the Portland Harbor RI/FS Round 3 Project.  Lamprey tests were conducted in two 
phases:  Phase 1 explored methods for successful holding in the laboratory, generated range-
finding data for five chemicals (aniline, lindane, pentachlorophenol, copper and diazinon), and 
evaluated ammocoete sensitivity to elevated temperatures (17 and  22°C).  Phase 2, conducted 
during the end of 2007 and early 2008, determined the toxicity of the same five chemicals, plus 
naphthalene, using definitive flow-through tests.   NAS is a State of Washington accredited 
laboratory (Lab ID number C1238, expiration: 30 September 2008) and is certified to perform a 
wide range of bioassay testing of water, effluents, and sediments.  A copy of NAS’ accreditation 
certificate and Scope of Accreditation appears in Appendix 1.  There is no similar certification 
program in the State of Oregon. 
 
This report summarizes the Quality Assurance/Quality Control (QA/QC) evaluations of the 
Phase 2 testing conducted by NAS.  A previous QA/QC report was submitted for the Phase 1 
testing (Dinnel Marine Resources 2007)  The QA steps taken to ensure high quality data and 
maximum data completeness before, during and after Phase 2 testing are described in this report.  
Major QA tasks included the following: 
 


• One audit of a test in progress, 
• An initial evaluation of all data for completeness, correct data entries, and accurate 


transcription to an electronic database, 
• A check of all corrections to NAS’ data reports, 
• A final QA evaluation of overall data quality and usability (this report). 


 
 


2.0  QUALITY ASSURANCE AUDIT RESULTS 
 
 
2.1  REVIEW OF THE TEST PROTOCOL AND SOPs 
 
There are no published protocols for conducting toxicity tests with lampreys, other than the 
ASTM and EPA generic protocols for conducting tests with fish and other aquatic life (ASTM 
1996; EPA 2002).  For this testing program, general guidance was provided by Windward 
Environmental (2006) and a draft protocol was written by NAS (Protocol No. NAS-686-
Lamprey-rf) and reviewed by Dinnel Marine Resources prior to beginning the Phase 1 chemical 
range finding and elevated temperature testing.  DMR found NAS’ draft protocol to be well 
written and reasonably complete given the lack of previous test experiences with this species. 
 
 
2.2  TEST-IN-PROGRESS AUDIT 
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A test-in-progress audit was conducted by Dr. Paul Dinnel on 2 October 2007 during which time 
an aniline flow-through toxicity test was being run.  The findings of this audit appear in 
Appendix 2.  All testing procedures appeared to conform to NAS’ lamprey protocol with only 
one exception: the light intensity in the constant temperature room was less than 50 foot candles 
during the test monitoring period.  The protocol calls for constant dark conditions during testing 
except that during monitoring the light level should be between 50 and 75 foot candles.  This 
protocol deviation was considered to be of no consequence.  Indeed, the lower light levels during 
monitoring likely served to minimize any stresses that may have been caused by turning on the 
lights during monitoring. 
 
During the test audit, one additional observation was made:  The inflows of toxicant and dilution 
water from the mixing tanks were situated close to the outflows of the exposure tanks.  It was 
suggested that the toxicant inflows be moved to another area of the exposure tanks to avoid the 
possibility that some of the new toxicant solutions might make an early exit from the exposure 
tank.  The suggested modification to the plumbing design would help to maintain the toxicant 
concentrations as close to the nominal concentrations as possible.  However, a plumbing change 
would not affect the calculation of the LC50s since the effect levels were based on the actual 
measured toxicant concentrations in the exposure tanks. 
 
2.3  INITIAL DATA EVALUATIONS 
 
All raw data forms and electronic database files were reviewed for completeness and fidelity of 
transcription to electronic formats.  A 100% check was made of all data entered into NAS’ 
internal electronic database and checks were made of all Excel spreadsheet calculations and 
formulae.  All errors, omissions, clarifications, or changes needed were documented and 
communicated to NAS.  Only a few corrections to the draft data reports were needed.  A copy of 
DMR’s two comment letters to NAS appear in Appendix 3. 
 
 
2.4  FINAL QA EVALUATION OF OVERALL DATA QUALITY AND USABILITY  
 
Following corrections to the data report by NAS personnel, a 100% check of the corrections was 
made on 4 April 2008 to verify each correction.  All corrections made by NAS were deemed 
satisfactory.  Following this, an overall evaluation of data completeness and quality was 
accomplished.  DMR’s conclusions regarding data completeness and quality follow below. 
 
2.4.1  Chain of Custody and Sample Holding 
 
All chain of custody protocols were properly observed in transfers of test animals (from 
Windward Environmental) and toxicant samples for chemical analyses (to Columbia Analytical 
Services).   
 
 
2.4.2  Ammocoete Holding and Feeding 
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Lamprey ammocoetes were successfully held in a sand substrate in laboratory tanks supplied 
with flowing seawater.  NAS followed the methods outlined in their draft protocol for holding 
and acclimation of the ammocoetes except that the feeding regime was modified based on 
information supplied by Mr. William Swink, a lamprey expert with the USGS. 
 
2.4.3 Flow-Through Toxicity Tests 
 
2.4.3.1  Protocol Deviations 


 
Two protocol deviations were apparent for all six of the toxicity tests.  First, the light intensity in 
the constant temperature room was less than 50 foot candles during all test monitoring periods.  
The protocol calls for constant dark conditions during testing except that during monitoring the 
light level should be between 50 and 75 foot candles.  This protocol deviation was considered to 
be of no consequence.  Indeed, the lower light levels during monitoring likely served to 
minimize stresses that may have been caused by turning on the lights during monitoring. 
 
The second protocol deviation was that instead of measuring and weighing all control 
ammocoetes at the end of the test, subsamples of 10 larvae were measured at the beginning of 
the test.  This deviation should have no adverse consequences for the validity of the test data for 
several reasons: 1) this was an acute test and not a survival and growth test that would have 
required the final length and weight data, 2) all 60 control larvae (10 each test) measured for the 
six tests were in the protocol-specified range of 4 to 6 cm length, 3) there would be little, if any, 
change in larval lengths and weights during the 4-day test periods, and 4) it probably makes 
more sense to measure the larvae at test initiation so as to ensure that they are in the proper size 
range. 
 
A third “protocol deviation” occurred for the lindane test (Test No. 686-40) when staff failed to 
measure the diluter flow rates at the end of the test.  This error by staff appears to have no 
negative consequences for the test results for the following reasons: 1) Staff found that “there 
was no evidence that flows were impaired and the water quality and lindane concentration data 
all confirm satisfactory performance of the diluter”, 2) the lindane concentration data used for 
the final data analyses came from actual measured toxicant concentrations and not from 
calculated nominal concentrations, and 3) the only mortality observed in the test was an average 
of 12.5% in the highest test concentration; thus, an LC50 could not be calculated for this test. 
 
2.4.3.2  Water Quality 
 
All water quality measurements for temperature and dissolved oxygen in all six toxicity tests 
were maintained within the protocol-specified limits of 17 ± 1°C for temperature and >4.0 
mg/liter for dissolved oxygen. 
 
 
 
2.4.3.3  Loading Densities 
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The test animal loading densities for all six tests ranged from 0.33 to 0.40 g/liter of tank capacity 
and approximately 0.07 g/29 liters of solution passing through each exposure tank/day.  These 
loading rates are well below the EPA (2002) loading rate limit of 6.1 g/liter/tank capacity and the 
ASTM (1996) recommendation of <1 g/liter of solution passing through the exposure tanks in 24 
hours. 
 
2.4.3.4 Control Survival 


 
Control survival in all six tests was 100%, which meets the protocol requirement that control 
survival be ≥90%. 
 
2.4.3.5  Outlier Toxicant Concentration Value for the Diazinon Test 
 
One measured concentration of diazinon from the highest concentration (40 mg/liter nominal) 
measured 0.04 mg/liter, approximately 1000 times less than what it should have been.  NAS staff 
labeled this an outlier value and deleted it from the daily values that were used to determine an 
average daily diazinon concentration.  This is of little concern in calculation of the test LC50 
since there were four other values to average and there was 100% mortality in the highest 
concentration.  The probit methodology for calculating LC50s primarily uses concentrations with 
partial responses and gives little or no weight to 0 or 100% responses. 
 
2.4.3.6  Data Completeness 


 
Data completeness for all six flow through toxicity tests was >99%.  The only measurements 
missing were a few hardness and alkalinity measurements during the ammocoetes holding and 
acclimation period and the deleted outlier value for diazinon. 
 
 
2.5  CONCLUSIONS 
 
NAS successfully completed flow-through toxicity tests of the six toxicants and all test data have 
been reviewed and validated.  However, the test with lindane failed to produce an LC50 because 
the highest toxicant concentration caused only 12.5% mortality.  This test will have to be 
repeated to determine an LC50, although any future tests may also fail if higher dissolved 
lindane concentrations cannot be achieved.  The test with naphthalene produced a LC50 based 
on the observation that 50% of the larvae died in the highest concentration and not based on 
probit (or other) analysis.  It is likely that this is a reasonably good estimate of the toxicity of 
naphthalene, although this LC50 should be used with some caution. 
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Appendix 2 
 
 


Results of the Test-in-Progress Audit 
By Dinnel Marine Resources 
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Appendix 3 
 


Comments by Dinnel Marine Resources to  
Northwestern Aquatic Sciences Following DMR’s  
QA Review of the Six Draft Toxicity Test Reports 


(Two Letters) 
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DMR 
Dinnel Marine Resources 
1519  13th St. 
Anacortes, WA  98221 
360-299-8468 
 
26 March 2008 
 
Mr. Gary Buhler 
Northwestern Aquatic Sciences 
PO Box 1437 
Newport, OR  97365 
 
Dear Gary: 
 
I have completed my audit of the first five of your Portland Harbor Lamprey Ammocoete 
flow-through toxicity test draft reports.  As usual, your draft data reports are in excellent 
shape, with just a few minor items needing further attention.   
 
The following two comments apply to all five of the test reports (copper, aniline, lindane, 
naphthalene, and pentachlorophenol): 
 


1. NAS’ lamprey test protocol (NAS-686-Lamprey FT acute) lists the lower limit for 
dissolved oxygen as 4.0 mg/liter.  However, in each of your draft reports under 
“Test Procedures and Conditions” you list the lower limit as 6.0 mg/liter.  And in 
another place in several of the reports (Bench Sheet: Lamprey Survival Flow 
Through Test) you mention the limit as being 60% saturation.  I suggest that you 
correct the draft reports to read “>4.0 mg/liter” unless you have discovered that 
>6.0 mg/liter is more appropriate. 


 
2. Under “Data Analysis Methods”, I suggest that, for the sake of clarification, you 


change the following wording (end of line 1) “….replicate from the raw data and 
means….” to “replicate from the raw survival data and the measured [specific 
toxicant tested] concentrations….  This will clarify that you used the measured 
toxicant concentration for data analyses instead of the nominal concentrations. 


 
 
 
 
 
 
 
           Page 2 
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Additional comments for two of the data reports: 
 
Test 686-39 (aniline): 
 
Water Quality Computation table, page 10 of 14:  Temperature observation #24 is listed 
as 16.2 but should be 17.2.  The mean and s.d. for temperature are, however, okay as 
shown. 
 
Test 686-40 (lindane): 
 
Really nit picking here – you might want to add a “c” to “hemicals” in the Veith and 
Comstock citation on page 4 of 7. 
 
The other three data reports did not appear to need any further corrections.  Please 
forward a record to me of the changes that you make to these five data reports.   
 
Should you have any questions, please call me at 360-299-8468 or contact me via e-mail 
at padinnel@aol.com.  Thank you and your staff for your excellent work. 
 
 
Sincerely, 
 


 
Paul Dinnel, Project QA Monitor 
 
CC:  Helle Andersen, Windward Environmental 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


DMR 
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Dinnel Marine Resources 
1519  13th St. 
Anacortes, WA  98221 
360-299-8468 
 
30 March 2008 
 
Mr. Gary Buhler 
Northwestern Aquatic Sciences 
PO Box 1437 
Newport, OR  97365 
 
Dear Gary: 
 
I have completed my audit of the sixth and last of your Portland Harbor Lamprey 
Ammocoete flow-through toxicity test draft reports.  As was the case with the first five 
draft reports, the following two comments apply to the diazinon draft report as well. 
 


3. NAS’ lamprey test protocol (NAS-686-Lamprey FT acute) lists the lower limit for 
dissolved oxygen as 4.0 mg/liter.  However, in each of your draft reports under 
“Test Procedures and Conditions” you list the lower limit as 6.0 mg/liter.  I 
suggest that you correct the draft reports to read “>4.0 mg/liter” unless you have 
discovered that >6.0 mg/liter is more appropriate. 


 
4. Under “Data Analysis Methods”, I suggest that, for the sake of clarification, you 


change the following wording (end of line 1) “….replicate from the raw data and 
means….” to “replicate from the raw survival data and the measured diazinon 
concentrations….  This will clarify that you used the measured toxicant 
concentration for data analyses instead of the nominal concentrations. 


 


Other than these two comments, I did not detect any need for further changes to this draft 
report.  Should you have any questions, please call me at 360-299-8468 or contact me via 
e-mail at padinnel@aol.com.  Thank you and your staff for your continuing excellent 
work. 
 


Sincerely, 
 


 
Paul Dinnel, Project QA Monitor 
 


CC:  Helle Andersen, Windward Environmental 












APPENDIX F. WATER CHEMISTRY VALIDATION 
REPORT 











DATA QUALITY EVALUATION 


BASIS OF DATA EVALUATION 


The data were validated using guidance and quality control (QC) criteria documented in the 
analytical methods; Guidance on Environmental Data Verification and Validation (EPA 2002c); 
Portland Harbor RI/FS, Round 2, Quality Assurance Project Plan (QAPP) (Integral 2004);  
Addendum 7:  Round 3 Chemical Analysis of Lamprey Ammocoete Toxicity Test Water (Integral 2006), 
and National Functional Guidelines for Organic and/or Inorganic Data Review (USEPA 1994, 1999 
& 2002).   


Data qualifier definitions, reason codes, and validation criteria are included as Appendix A.  Data 
validation reports, which discuss individual findings for each quality control element [by sample delivery 
group (SDG)], are provided in Appendix B.  Data validation worksheets and communication records are 
organized by SDG and will be kept on file at EcoChem. 


PROCESS FOR DATA VALIDATION 


All electronic data deliverable files (EDD) were verified by comparing 100% of the field sample 
results and 10% of the QC sample results to the hardcopy data package. 


Ninety percent of the data received a Level III validation, which included evaluation (as appropriate 
for each method) of: 


• Package completeness 
• Sample chain-of-custody and sample preservation 
• Analytical holding times 
• Blank contamination 
• Precision (replicate analyses) 
• Accuracy (compound recovery) 
• Chromatogram review (pesticide, herbicide, phenol fractions) 
• Detection limits 
• Instrument performance (initial calibration, continuing calibration, tuning, sensitivity and 


degradation) 


The other data packages received full (Level IV) data validation, which includes evaluation of 
compound identification and quantitation (transcription and calculation checks). 


A dual-tier system of primary and secondary reviewers is utilized to ensure technical correctness and 
QC of the validation process; and all data validation is documented using standardized and 
controlled validation worksheets and spreadsheets.  These worksheets are completed for each SDG, 
documenting all deficiencies, outliers and subsequent qualifiers. 


After qualifiers are entered into the EcoChem database, a second party verifies 100% of the qualifier 
entry.  Interpretive qualifiers are then applied to the field samples and qualified data is exported to 
the project database (Integral). 
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SUMMARY OF DATA VALIDATION: 


The following numbers of water samples were analyzed for aniline, pentachlorophenol, gamma-
BHC (Lindane), diazinon, naphthalene, copper, and general chemistry parameters.  The water 
samples represented different concentrations of these analytes at different time periods after dosing, 
as part of the lamprey ammocoete toxicity test study.  Columbia Analytical Services (CAS) 
completed the analyses. 


Analysis EPA Method Number of Water Samples 
Aniline 8270C 31 
Pentachlorophenol 8151 modified 32 
Gamma-BHC (Lindane) 8081A 35 
Diazinon 8141A 32 
Naphthalene 8260B 63 
Copper 200.8 64 
Total Suspended Solids SM 2540D 19 
Total Organic Carbon 415.1 19 
Ammonia (as N) SM 4500 19 


In addition, one soil sample (NAS#1135G Waupaca Materials) was analyzed for chlorinated 
herbicides and pesticides as part of this study.  CAS also completed these analyses. 


The data for the water samples were generally acceptable.  Seven results (2.3% of all water results) 
were estimated because control limits were exceeded in one or more laboratory quality control (QC) 
samples or procedures.  Qualified data points may have a larger associated bias or may be less 
precise than unqualified data, but are usable for the intended purpose. 


The data for the soil sample were acceptable with the following exception.  One result for dinoseb 
(2.6% of soil results) was rejected.  Rejected data must not be used for any purpose. 


The laboratory data were evaluated in terms of completeness, holding times, instrument performance, 
bias, and precision.  The results of the QC procedures used during sample analyses are discussed 
below. 


Completeness of Data Set 
Completeness is defined as the total number of usable results (results that were not rejected during 
data validation) divided by the total results reported by the laboratory.  The results reported by the 
laboratory were 100% complete for the water samples, and were greater than 97% complete for the 
soil sample. 


Holding Times and Sample Preservation 
All samples were extracted and analyzed within the specified holding times. 


es 3/25/2008 11:16:00 AM DQE - ii EcoChem, Inc. 
L:\Integral 221\Portland Harbor\C22119 R3 Lamprey\22119001_DQE.doc 







Instrument Performance 
Calibrations 


Initial and continuing calibrations were completed at the proper frequency.  No qualifiers were 
required due to calibration outliers. 


Endrin/DDT Breakdown 


Breakdown evaluation mixtures were completed with the pesticide analyses at the proper frequency 
to measure percent breakdown.  All percent breakdown values met the acceptance criteria. 


Laboratory Blank Analyses 
To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at five times (5x) the concentration detected in the blank.  If a contaminant is detected in 
an associated field sample and the concentration is less than the action level, the result is qualified as 
not detected (U).  If the result is also less than the reporting limit, then the result is elevated to the 
reporting limit.  No action is taken if the sample result is greater than the action level, or for non-
detected results. 


Copper, ammonia and total organic carbon (TOC) were detected in laboratory blanks.  One result for 
copper, three results for ammonia, and two results for TOC (2.0% of all water results) were qualified 
as not detected based on laboratory blank contamination. 


Gamma-BHC (Lindane) and diazinon were also detected in laboratory blanks.  The concentrations in 
the associated samples were greater than the action levels.  No qualifiers were necessary.  All other 
laboratory blanks were free of contamination. 


Accuracy 
Surrogate Compound Recovery 


Surrogate compounds were added to all required samples.  The surrogates were either not recovered 
or the recovery values were outside the control limits in the analyses for gamma-BHC (Lindane) and 
naphthalene.  No qualifiers were required for surrogate outliers.  All other surrogate recovery values 
were acceptable. 


Matrix Spike Recovery 


Matrix spike (MS) analyses were not performed with some data sets.  For these sets, laboratory 
control sample/laboratory control sample duplicate (LCS/LCSD) analyses were used to assess 
accuracy and precision.  One reporting limit for dinoseb (2.6% of all soil results) was rejected with 
potential very low bias in the associated soil sample, based on an MS outlier.  Also, the water MS 
recovery value was outside the control limits in the analysis for pentachlorophenol.  No qualifier was 
required for this MS outlier.  All other MS recovery values were acceptable. 


Laboratory Control Sample Recovery 


LCS/LCSD analyses met the criteria for frequency of analysis.  One reporting limit for dinoseb 
(2.6% of all soil results) was rejected with potential very low bias in the associated soil sample, 
based on an LCS outlier.  All other LCS/LCSD recovery values were acceptable. 
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Precision 
LCS/LCSD and MS/MSD analyses were evaluated for laboratory precision.  Six results for gamma-
BHC (Lindane) (2.0% of all water results) were estimated, based on an LCS/LCSD precision outlier.  
All other relative percent difference (RPD) values were acceptable. 


Compound Identification 
The results from the two analytical columns (as appropriate per the analytical method) were 
compared for agreement.  As the elevated RPD value may indicate the presence of an interferent that 
may result in a high bias, when the RPD value was greater than 40% but less than 60% the reported 
value was estimated (J).  If the RPD value was greater than 60%, the result was qualified as a 
tentative identification (NJ).  One result for diazinon (0.33% of all water results) was qualified as 
estimated (J). 


Method Detection Limits and Method Reporting Limits 
With the exception of the copper analyses, most of the samples were analyzed at dilution factors 
ranging from 5x to 50,000x.  Detection/reporting limits were adjusted accordingly. 


Field Quality Control Samples 
Field QC samples collected included trip blank and field replicate samples.  The results for the field 
QC samples are discussed in the following section. 


Trip Blanks 
One trip blank was associated with the naphthalene analyses.  No target analytes were detected in the 
trip blank. 


Field Replicate Samples 
Replicate water samples were received and analyzed.  For Samples NAS# 1369G Day 3 – 4.0 mg/L 
Lindane and NAS#1371G Day 3 – 4.0 mg/L Lindane Dupl, the RPD value exceeded the acceptance 
criterion, at 81.4%.  All other replicate precision values were acceptable. 







 


APPENDIX A 
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DATA VALIDATION QUALIFIER CODES 
National Functional Guidelines 


 
 


The following definitions provide brief explanations of the qualifiers assigned to results in the 
data review process. 


 


U The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit. 


J The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample. 


N The analysis indicates the presence of an analyte for 
which there is presumptive evidence to make a 
“tentative identification”. 


NJ The analysis indicates the presence of an analyte that 
has been “tentatively identified” and the associated 
numerical value represents the approximate 
concentration. 


UJ The analyte was not detected above the reported 
sample quantitation limit.  However, the reported 
quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the 
sample. 


R The sample results are rejected due to serious 
deficiencies in the ability to analyze the sample and 
meet quality control criteria.  The presence or absence 
of the analyte cannot be verified.  


The following is an EcoChem qualifier that may also be assigned during the data review process:


DNR Do not report; a more appropriate result is reported 
from another analysis or dilution. 


 


 







DATA QUALIFIER REASON CODES 
 


 1 Holding Time/Sample Preservation 


 2 Chromatographic pattern in sample does not match pattern of calibration standard. 


 3 Compound Confirmation 


 4 Tentatively Identified Compound (TIC) (associated with NJ only) 


 5A Calibration (initial) 


 5B Calibration (continuing) 


 6 Field Blank Contamination 


 7 Lab Blank Contamination (e.g., method blank, instrument, etc.) 


 8 Matrix Spike(MS & MSD) Recoveries 


 9 Precision (all replicates) 


 10 Laboratory Control Sample Recoveries 


 11 A more appropriate result is reported (associated with “R” and “DNR” only) 


 12 Reference Material 


 13 Surrogate Spike Recoveries (a.k.a., labeled compounds & recovery standards) 


 14 Other (define in validation report) 


 15 GFAA Post Digestion Spike Recoveries 


 16 ICP Serial Dilution % Difference 


 17 ICP Interference Check Standard Recovery 


 18 Trip Blank Contamination 


 19 Internal Standard Performance (e.g., area, retention time, recovery) 


 20 Linear Range Exceeded 


 21 Potential False Positives 
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DATA VALIDATION CRITERIA Table No.:  Integral-VOC
Revision No.: 2


Last Rev. Date: 7/6/2007
Page: 1 of 2


VALIDATION
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 


CODE
Cooler/Storage 


Temperature and 
Preservation


Aqueous/Soil/Sediment <4°C
Tissues <-10°C


Water: HCl to pH < 2
J(+)/UJ(-) if greater than 6 deg. C (EcoChem PJ) 1


Hold Time


Waters: 14 days preserved  
7 Days: unpreserved (for aromatics)


Solids: 14 Days


J(+)/UJ(-) if hold times exceeded
If exceeded by > 3X HT: J(+)/R(-) (EcoChem PJ)


1


Tuning
BFB


Beginning of each 12 hour period
Method acceptance criteria


R(+/-) all analytes in all samples
associated with the tune 5A


RRF > 0.05 J(+)/R(-) if RRF < 0.05 5A


%RSD < 30% (EcoChem PJ, see TM-06)
J(+) if %RSD > 30% 5A


RRF > 0.05


(EcoChem PJ, see TM-06)
If MDL= reporting limit:
J(+)/R(-) if RRF < 0.05


If reporting limit > MDL:
note in worksheet if RRF <0.05


5B


 %D <25%


(EcoChem PJ, see TM-06)
If  > +/-90%:  J+/R-


If  -90% to -26%: J+ (high bias)
If  26% to 90%: J+/UJ- (low bias)


5B


U(+) if sample (+) result is less than QL and
 less than appropriate 5X or 10X rule


 (raise sample value to QL)
7


U(+) if sample (+) result is greater than or equal to QL and 
less than appropriate 5X and 10X rule (at reported sample 


value)
7


No TICs present R(+) TICs using 10X rule 7


Storage Blank One per SDG
<QL


U(+) the specific analyte(s) 
results in all assoc.samples


using the 5x or 10x rule
7


Trip Blank Frequency as per project QAPP
Same as method blank for positive results remaining in trip 


blank after method blank 
qualifiers are assigned


18


Field Blanks No results > QL Apply 5X/10X rule;  U(+)  < action level 6


MS/MSD (recovery) One per matrix per batch
Use method acceptance criteria


Qualify parent only unless other QC indicates 
systematic problems:
J(+) if both %R > UCL  


J(+)/UJ(-) if both %R < LCL
J(+)/R(-) if both %R < 10%
       PJ if only one %R outlier


8


MS/MSD
(RPD)


One per matrix per batch
Use method acceptance criteria J(+) if RPD > CL 9


Integral - Portland Harbor Site
Volatile Compounds by GC/MS (Based on Organic NFG 1999)


Method Blank
One per matrix per batch


No results > QL


Initial Calibration
(Minimum 5 stds.)


Continuing Calibration
(Prior to each 12 hr. shift)
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DATA VALIDATION CRITERIA Table No.:  Integral-VOC
Revision No.: 2


Last Rev. Date: 7/6/2007
Page: 2 of 2


VALIDATION
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 


CODE


Integral - Portland Harbor Site
Volatile Compounds by GC/MS (Based on Organic NFG 1999)


Lab Duplicate


Results >5X  reporting limit (RL):
RPD criteria: use QAPP limits, all matrices


Results <5X RL:
Solid:  Absolute difference < 2X RL 


Aqueous:  Absolute difference < 1X RL


J(+)/UJ(-) if outside limits 9


LCS
low conc. H2O VOA


One per lab batch
Within method control limits


J(+) assoc. cmpd if > UCL
J(+)/R(-) assoc. cmpd if < LCL


J(+)/R(-) all cmpds if half are < LCL
10


LCS
regular VOA (H2O & solid)


One per lab batch
Lab or method control limits


J(+) if %R > UCL    J(+)/UJ(-) if %R <LCL
J(+)/R(-) if %R < 10% (EcoChem PJ)


10


LCS/LCSD
(if required)


One set per matrix and batch of 20 samples
RPD < 35% J(+) assoc. cmpd. in all samples 9


Surrogates Added to all samples
Within method control limits


J(+) if %R >UCL
J(+)/UJ(-) if %R <LCL but >10% (see PJ1)


J(+)/R(-) if <10%
13


Internal Standards
Added to all samples


Acceptable Range: IS area 50% to 200% of CCAL area
RT within 30 seconds of CC RT


J(+) if  > 200%
J(+)/UJ(-) if  < 50%
J(+)/R(-) if  < 25%


R T>30 seconds, narrate and Notify PM


19


Field Duplicates


Results >5X  reporting limit (RL):
RPD < 50%  (all matrices, QAPP specified) 


Results <5X RL:
Solid:   Absolute difference < 2X RL 


Aqueous:  Absolute difference < 1X RL


Narrate; do not qualify na


TICs
Major ions (>10%) in reference must


be present in sample; intensities
agree within 20%; check identification


R(+) common laboratory contaminants
R(+) target compouds from other fractions


See Technical Director for ID issues
14


Quantitation/
Identification


RRT within 0.06 of standard RRT
Ion relative intensity within 20% of standard


All ions in std. at > 10% intensity must 
be present in sample


See Technical Director if outliers
14


21 (false +)


PJ1 No action if there are 4+ surrogates and only 1 outlier.
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DATA VALIDATION CRITERIA Table No.:  Integral-SVOC
Revision No.: 2


Last Rev. Date: 7/6/2007
Page: 1 of 2


VALIDATION
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 


CODE
Cooler/Storage 
Temperature


Aqueous/Soil/Sediment <4°C
Tissues <-10°C 


J(+)/UJ(-) if greater than 6 deg. C
(EcoChem PJ)


1


Holding Time
Water:  7 days from collection  
Soil:  14 days from collection 


Analysis:  40 days from extraction 


Water: 
J(+)/UJ(-) if ext. > 7 and < 21 days


J(+)/R(-) if ext > 21 days   (EcoChem PJ)
Solids/Wastes:


J(+)/UJ(-) if ext. > 14 and < 42 days
J(+)/R(-) if ext. > 42 days   (EcoChem PJ)


J(+)/UJ(-) if analysis >40 days


1


Tuning
DFTPP


Beginning of each 12 hour period
Method acceptance criteria


R(+/-) all analytes in all samples
associated with the tune 5A


RRF > 0.05


(EcoChem PJ, see TM-06)
If MDL= reporting limit:
J(+)/R(-) if RRF < 0.05


If reporting limit > MDL:
note in worksheet if RRF <0.05


5A


%RSD < 30% (EcoChem PJ, see TM-06)
J(+) if %RSD > 30% 5A


RRF > 0.05


(EcoChem PJ, see TM-06)
If MDL= reporting limit:
J(+)/R(-) if RRF < 0.05


If reporting limit > MDL:
note in worksheet if RRF <0.05


5B


 %D <25%


(EcoChem PJ, see TM-06)
If  > +/-90%:  J+/R-


If  -90% to -26%: J+ (high bias)
If  26% to 90%: J+/UJ- (low bias)


5B


U(+) if sample (+) result is less than QL and
 less than appropriate 5X or 10X rule


 (raise sample value to QL)
7


U(+) if sample (+) result is greater than or equal to QL and 
less than appropriate 5X and 10X rule (at reported sample 


value)
7


No TICs present R(+) TICs using 10X rule 7


Field Blanks No results > QL Apply 5X/10X rule;  U(+)  < action level 6


Integral - Portland Harbor Site
Semivolatile Compounds by GC/MS (Based on Organic NFG 1999)


Method Blank
One per matrix per batch


No results > QL


Initial Calibration
(Minimum 5 stds.)


Continuing Calibration
(Prior to each 12 hr. shift)
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DATA VALIDATION CRITERIA Table No.:  Integral-SVOC
Revision No.: 2


Last Rev. Date: 7/6/2007
Page: 2 of 2


VALIDATION
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 


CODE


Integral - Portland Harbor Site
Semivolatile Compounds by GC/MS (Based on Organic NFG 1999)


MS/MSD (recovery) One per matrix per batch
Use method acceptance criteria


Qualify parent only unless other QC indicates 
systematic problems:
J(+) if both %R > UCL  


J(+)/UJ(-) if both %R < LCL
J(+)/R(-) if both %R < 10%
       PJ if only one %R outlier


8


MS/MSD
(RPD)


One per matrix per batch
Use method acceptance criteria J(+) if RPD > CL 9


Lab Duplicate


Results >5X  reporting limit (RL):
RPD criteria: use QAPP limits, all matrices


Results <5X RL:
Solid:  Absolute difference < 2X RL 


Aqueous:  Absolute difference < 1X RL


J(+)/UJ(-) if outside limits 9


LCS
low conc. H2O SVOA


One per lab batch
Within method control limits


J(+) assoc. cmpd if > UCL
J(+)/R(-) assoc. cmpd if < LCL


J(+)/R(-) all cmpds if half are < LCL
10


LCS
regular SVOA (H2O & 


solid)


One per lab batch
Lab or method control limits


J(+) if %R > UCL    J(+)/UJ(-) if %R <LCL
J(+)/R(-) if %R < 10% (EcoChem PJ)


10


LCS/LCSD
(if required)


One set per matrix and batch of 20 samples
RPD < 35% J(+) assoc. cmpd. in all samples 9


Surrogates Minimum of 3 acid and 3 base/neutral compounds
Use method acceptance criteria


Do not qualify if only 1 acid and/or 1 B/N
surrogate is out unless <10%


J(+) if %R > UCL      J(+)/UJ(-) if %R < LCL
J(+)/R(-) if %R < 10%


13


Internal Standards
Added to all samples


Acceptable Range: IS area 50% to 200% of CCAL area
RT within 30 seconds of CC RT


J(+) if  > 200%
J(+)/UJ(-) if  < 50%
J(+)/R(-) if  < 25%


R T>30 seconds, narrate and Notify PM


19


Field Duplicates


Results >5X  reporting limit (RL):
RPD < 50%  (all matrices, QAPP specified) 


Results <5X RL:
Solid:   Absolute difference < 2X RL 


Aqueous:  Absolute difference < 1X RL


Narrate; do not qualify na


TICs
Major ions (>10%) in reference must


be present in sample; intensities
agree within 20%; check identification


R(+) common laboratory contaminants
R(+) target compouds from other fractions


See Technical Director for ID issues
4


Quantitation/
Identification


RRT within 0.06 of standard RRT
Ion relative intensity within 20% of standard


All ions in std. at > 10% intensity must 
be present in sample


See Technical Director if outliers 14
21 (false +)
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DATA VALIDATION CRITERIA Table No.:  Integral-GC_ECD
Revision No.: 2


Last Rev. Date: 7/6/2007
Page: 1 of 2


VALIDATION
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 


CODE
Cooler/Storage 
Temperature


Aqueous/Soil/Sediment <4°C
Tissues <-10°C 


J(+)/UJ(-) if greater than 6 deg. C
(EcoChem PJ)


1


Holding Time
Water:  7 days from collection
Soil:  14 days from collection 


Analysis:  40 days from extraction 


J(+)/UJ(-) if ext/analyzed > HT
J(+)/R(-) if ext/analyzed > 3X HT   (EcoChem PJ)


1


Resolution Check Beginning of ICAL Sequence
Within RTW          Resolution >90%


Narrate   (Use Professional Judgement 
to qualify) 14


Instrument Performance
(Breakdown)


DDT Breakdown: < 20%
Endrin Breakdown: <20%


Combined Breakdown: <30%
Compounds within RTW


J(+) DDT         NJ(+) DDD and/or DDE
R(-) DDT - If (+) for either DDE or DDD


J(+) Endrin           NJ(+) EK and/or EA
R(-) Endrin - If (+) for either EK or EA


5A


Retention
Times


Surrogates: 
TCX (+/- 0.05); DCB (+/- 0.10)


Target compounds:
elute before heptachlor epoxide 


(+/- 0.05)
elute after heptachlor epoxide 


(+/- 0.07)


NJ(+)/R(-) results for analytes with RT shifts
For full DV, use PJ based on 


examination of raw data
5B


Initial Calibration


Pesticides: Low=QL, Mid=4X, High=16X
Multiresponse - one point Calibration


%RSD<20%
%RSD<30% for surr; two comp. may 


exceed if <30%
Resolution in Mix A and Mix B >90%


J(+)/UJ(-) 5A


Continuing Calibration


Alternating PEM standard and 
INDA/INDB standards every 12 hours


(each preceeded by an inst. Blank) 
%D < 25%


Resolution >90% in IND mixes; 
100% for PEM


J(+)/UJ(-)        J(+)R(-) if %D > 90% 


PJ  for resolution
5B


U(+) if sample result is < QL and < 5X rule
 (raise sample value to QL) 7


U(+) if sample result is > or equal to QL and 
<  5X rule (at reported sample value) 7


Instrument
Blanks


Analyzed at the beginning of every 
12 hour sequence


No analyte > 1/2 QL
Same as Method Blank 7


Field Blanks No results > QL Apply 5X rule;  U(+)  < action level 6


Integral - Portland Harbor Site
Pesticides/PCBs/Herbicides/Phenols  by GC/ECD (Based on Organic NFG 1999)


Method Blank One per matrix per batch
No results > QL
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DATA VALIDATION CRITERIA Table No.:  Integral-GC_ECD
Revision No.: 2


Last Rev. Date: 7/6/2007
Page: 2 of 2


VALIDATION
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 


CODE


Integral - Portland Harbor Site
Pesticides/PCBs/Herbicides/Phenols  by GC/ECD (Based on Organic NFG 1999)


MS/MSD (recovery) One set per matrix per batch
Method Acceptance Criteria


Qualify parent only unless other QC indicates 
systematic problems:
J(+) if both %R > UCL  


J(+)/UJ(-) if both %R < LCL
J(+)/R(-) if both %R < 10%
       PJ if only one %R outlier


8


MS/MSD (RPD) One set per matrix per batch
Method Acceptance Criteria J(+) if RPD > CL 9


Lab Duplicate


Results >5X  reporting limit (RL):
RPD criteria: use QAPP limits, all matrices


Results <5X RL:
Solid:  Absolute difference < 2X RL 


Aqueous:  Absolute difference < 1X RL


J(+)/UJ(-) if outside limits 9


LCS/LCSD
(if required)


One set per matrix and batch of 20 samples
RPD < 35% J(+) assoc. cmpd. in all samples 9


Surrogates TCX and DCB added to every sample
%R = 30-150%


J(+)/UJ(-) if both %R = 10 - 60% 
J(+) if both >150% 


J(+)/R(-) if any %R <10%
13


Quantitation/
Identification


Analyte within RTW on both columns
Quantitated using CCV or ICAL CF


Lowest value from either column reported
RPD between columns (25%)


J(+) if RPD = 25-60% (Pest/Aroclor); 
40-60% (Herb/Phenol)


NJ(+) using PJ if RPD > 60% 
3


Two analyses
for one sample


Report only one result per
analyte


"DNR" results that should not be used
to avoid reporting two results for one sample 11


Sample
Clean-up


GPC required for soil samples
Florisil required for all samples


Sulfur is optional


Clean-up standard check %R 
within CLP limits


J(+)/UJ(-) if %R < LCL
J(+) if %R > UCL 14


Field Duplicates


Results >5X  reporting limit (RL):
RPD < 50%  (all matrices, QAPP specified) 


Results <5X RL:
Solid:   Absolute difference < 2X RL 


Aqueous:  Absolute difference < 1X RL


Narrate; do not qualify na
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DATA VALIDATION CRITERIA Table No.:  Integral-ICPMS
Revision No.: 1


Last Rev. Date: 12/12/05
Page: 1 of 2


VALIDATION
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 


CODE


Cooler/Storage 
Temperature and 


Preservation


Aqueous/Soil/Sediment <4°C
Tissues <-10°C


Water Only: Nitric Acid to pH < 2
For Dissolved metals, 0.45 um filter preserve after 


filtration


EcoChem PJ
J(+)/UJ(-) if preservation requirements 


are not met
1


Holding Time 180 days EcoChem PJ
J(+)/UJ(-) if holding time exceeded


J(+)/R(-) if HT exceeded by 3x
1


Tune 


Prior to ICAL
Analyzed 5 times wih Std Dev. < 5%


mass calibration <0.1 amu from True Value
Resolution < 0.9 AMU @ 10% peak height or 


<0.75 amu @ 5% peak height


EcoChem PJ
No Tune - R all results


criteria not met - J(+)/UJ(-)
5A


Initial Calibration Mininum Blank+1 Standard every 24 hours
EcoChem PJ


J(+)/UJ(-) >24 hours
 J(+)/UJ(-)  if r<0.995 (for multi point cal)


5A


Initial Calibration 
Verification  (ICV)


Independent source; 
analyzed post ICAL and prior to samples


+/-10% of the True value


EcoChem PJ
J(+)/UJ(-) if %R 75%-89%


J(+) if %R = 111-125% 
R(+) if %R > 125% 
R(+/-) if %R < 75%


5A


Continuing Cal 
Verification (CCV)


Every 10 samples,post ICV/ICB and end of run
+/- 10% of True value


EcoChem PJ
J(+)/UJ(-) if %R 75%-89%


J(+) if %R = 111-125% 
R(+) if %R > 125% 
R(+/-) if %R < 75%


5B


RL Standard
(CRI)


2X RL (or 2X IDL if greater) analyzed beginning and 
end of run (at least 8 hrs) 


Not required for Al, Ba, Ca, Fe, Mg, Na, K
%R = 70%-130% (50%-150% Co,Mn, Zn)


EcoChem PJ 
R(-),(+)<2XRL if %R <50% (< 30% Co,Mn, Zn)       


J(+)<2XRL, UJ(-) if %R 50-69% (30%-49% Co,Mn, Zn) 
J(+) <2X RL if %R 130%-180% (150%-200% Co,Mn, Zn) 


R(+)<2X RL if %R>180%(200% Co,Mn, Zn) 


14


Initial and Continuing 
Cal Blanks (ICB/CCB)


after each ICV and CCV every ten samples and end 
of run blank < +/- IDL


Action level is 5x abs. value of blk conc.
For (+) blk value, U(+) values < AL


For (-) blk value, J(+)/UJ(-) values < AL
7


Prep Blank One per matrix per batch (not to exceed 20 samples)
Action level is 5x abs. value of blk conc.


For (+) blk value, U(+)  values < AL
For (-) blk value, J(+)/UJ(-) values < AL


7


Field Blanks No results > QL Apply 5X rule;  U(+)  < action level 6


Integral - Portland Harbor Site
Metals by ICP-MS (Based on Inorganic NFG 1994 & 2002)
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DATA VALIDATION CRITERIA Table No.:  Integral-ICPMS
Revision No.: 1


Last Rev. Date: 12/12/05
Page: 2 of 2


VALIDATION
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 


CODE


Integral - Portland Harbor Site
Metals by ICP-MS (Based on Inorganic NFG 1994 & 2002)


Interference Check 
Samples 


ICSA/ICSAB
ICSAB +/- 20% of true value


ICSA < +/- IDL


Where Al,Ca,Fe,Mg = ICS levels
J(+) if %R >120%       


J(+)/UJ(-) if %R = 50% to 79% 
 R(+/-) if %R<50%


EcoChem PJ for ICSA > +/- IDL


17


Post Digestion 
Spike


If ICP Matrix Spike is outside 75-125%
Spike parent sample at 2X the sample conc. EcoChem PJ - usually no action 14


Matrix Spike
One per matrix, batch and SDG 


75-125% for samples where results 
do not exceed 4x spike level


J (+) if %R > 125%
J(+)/UJ(-) if %R < 75% 
J(+)/R(-) if %R < 30% 
UJ(-) if %R = 30-74%


8


Laboratory Duplicate


One per matrix per batch
RPD <20% for samples > 5x RL 


Diff<RL for samples >RL and <5 x RL
(may use RPD < 35%, Diff < 2X RL for solids)


J(+)/UJ(-) associated samples
if RPD > 20% or diff > RL 9


Waters: 
One per matrix per batch 


%R  (80-120%) 


R(+/-) if %R < 50% 
J(+)/UJ(-) if %R = 50-79%


J(+) if %R >120%
10


Soils: 
One per matrix per batch 


result within manufaturer's certified acceptance range 


J(+)/UJ(-) if  < LCL,  
J(+) if  > UCL 10


Serial Dilution
5x dilution one per matrix (or SDG)


%D <10% of the undiluted value 
for values > 50x IDL


J(+)/UJ(-) if %D >10% 16


Field Duplicates QAPP specified RPD < 50% (all matrices) Narrate; do not qualify na


Internal Standards Every Sample
60%-125% of ICAL IS J (+)/UJ (-)  analytes associated with IS outlier 19


Instrument Detection 
Limit Determined every 3 months EcoChem PJ 14


Linear Range determined yearly
samples diluted to fall within range J(+) values over range 20


Laboratory Control 
Sample 
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DATA VALIDATION REPORT 
Portland Harbor RI/FS 


Lamprey Ammocoete Toxicity Testing 
Naphthalene – Method SW8260B 


This report documents the review of analytical data from the analyses of water samples and the 
associated laboratory and field quality control (QC) samples.  Samples were analyzed by Columbia 
Analytical Services, Inc., Kelso, Washington. 


SDG Number of Samples Validation Level 
K0710392 31 Water Summary 
K0710943 32 Water & 1 Trip Blank Summary 


I. DATA PACKAGE COMPLETENESS 


The laboratory submitted all required deliverables.  The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative. 


II. EDD TO HARDCOPY VERIFICATION 


A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy laboratory data package.  Laboratory QC results were also verified (10%). 


III. TECHNICAL DATA VALIDATION 


The QC requirements that were reviewed are listed below. 


1 Holding Times and Sample Receipt  Matrix Spikes/Matrix Spike Duplicates 
 Initial Calibration (ICAL)  Laboratory Control Samples (LCS/LCSD) 
 Continuing Calibration (CCAL) 1 Field Replicates 
 Laboratory Blanks 1 Reporting Limits 


1 Field and Trip Blanks  Compound Identification 
1 Surrogate Compounds  Calculation Verification (full validation only) 


___________________________________________________________ 
1 Quality control results are discussed below, but no data were qualified. 
2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 


Holding Times and Sample Receipt 


As stated in validation guidance documents, sample shipping coolers should be within the advisory 
temperature range of 2° to 6°C upon receipt at the laboratory.  The laboratory received several of the 
sample coolers with temperatures outside of the advisory control limits.  These outliers did not 
impact data quality and no qualifiers were required. 
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Field and Trip Blanks 


Laboratory (method) blanks are used to evaluate all associated field and trip blanks.  Any remaining 
positive results in the field and trip blanks are used to evaluate all associated samples. 


SDG K0710943:  One trip blank, Sample Trip Blank, was included.  Naphthalene was not detected 
in this blank. 


Surrogate Compounds 


The percent recovery (%R) values for the surrogates were within the specified control limits with the 
exceptions noted below.  If the outliers indicated a potential high bias, only the associated positive 
results were estimated (J-13).  If the outliers indicated a potential low bias, positive results and 
reporting limits were estimated (J/UJ-13). 


SDG K0710392:  The %R values for dibromofluoromethane were less than lower control limits in 
Samples NAS#1387G Day0-0.03mg/L Naphthalene NEW and NAS#1416G Day4-0.3mg/L 
Naphthalene NEW.  Since naphthalene is not directly associated with this surrogate and as the %R 
values for both other surrogates were within limits; no qualifiers were applied. 


Field Replicates 


Replicate sample pairs are listed below.  The following acceptance criteria were applied: the relative 
percent difference (RPD) control limit is 50% for results greater than five times the reporting limit 
(RL).  For results less than five times the RL, the absolute difference between the sample and 
duplicate must be less than two times the RL.  No data were qualified based on duplicate precision 
outliers.  Users of the data should consider the impact of field precision outliers on the reported 
results. 


SDG K0710392:  One duplicate set was included. For Samples NAS#1412G Day2-30mg/L 
Naphthalene NEW and NAS#1413G Day2-30mg/L Naphthalene NEW-Dupl, the RPD values were 
within control limits. 


SDG K0710943:  Two duplicate sets were included.  For Samples NAS#1446G Day 2- 1.25 mg/L 
Naphthalene & NAS#1451G Day 2 – 1.25 mg/L Naphthalene Duplicate and Samples NAS#1443G 
Day 1 – 2.02 mg/L Naphthalene & NAS#1444G Day 1 – 20.0 mg/L Naphthalene Duplicate, the 
RPD values were within control limits. 


Reporting Limits 
Some of the sample reporting limits were elevated due to sample dilutions required to bring the 
naphthalene result into the instrument linear range.  Several elevated reporting limits exceeded the 
project target reporting limits as listed in the QAPP.  No action was taken other than to note the 
discrepancies. 
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IV. OVERALL ASSESSMENT 


As was determined by this evaluation, the laboratory followed the appropriate analytical method.  
Accuracy was acceptable, as demonstrated by the surrogate, matrix spike/matrix spike duplicate 
(MS/MSD), and laboratory control sample (LCS) %R values.  Precision was acceptable as 
demonstrated by the RPD values for the MS/MSD and duplicate analyses. 


No data were qualified for any reason. 


All data, as reported, are acceptable for use. 







DATA VALIDATION REPORT 
Portland Harbor RI/FS 


Lamprey Ammocoete Toxicity Testing 
Aniline – Method SW8270C  


This report documents the review of analytical data from the analyses of water samples and the 
associated laboratory and field quality control (QC) samples.  Samples were analyzed by Columbia 
Analytical Services, Inc., Kelso, Washington. 


SDG Number of Samples Validation Level 
K0709054 12 Water Summary 
K0709170 12 Water Summary 
K0709308 7 Water Full 


I. DATA PACKAGE COMPLETENESS 


The laboratory submitted all required deliverables.  The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative. 


II. EDD TO HARDCOPY VERIFICATION 


A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy laboratory data package.  Laboratory QC results were also verified (10%). 


III. TECHNICAL DATA VALIDATION 


The QC requirements that were reviewed are listed below. 


1 Holding Times and Sample Receipt  Laboratory Control Samples (LCS/LCSD) 
 Initial Calibration (ICAL) 1 Field Replicates 
 Continuing Calibration (CCAL) 1 Reporting Limits 
 Laboratory Blanks  Compound Identification 
 Surrogate Compounds 1 Calculation Verification (full validation only) 


1 Matrix Spikes   
___________________________________________________________ 
1 Quality control results are discussed below, but no data were qualified. 
2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 


Holding Times and Sample Receipt 


The laboratory received many of the sample coolers with temperatures outside the advisory control 
limits of 2° to 6°C.  The temperature outliers ranged from -0.6º to 9.8°C.   These temperature 
outliers did not impact data quality and no qualifiers were required. 
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Matrix Spikes 


SDGs K0709170 & K0709308:  No matrix spike (MS) analysis was performed.  Accuracy was 
assessed by evaluating the recovery values for the surrogates and the laboratory control 
sample/laboratory control sample duplicate (LCS/LCSD) spiked compounds; precision was 
measured using LCS/LCSD analyses. 


Field Replicates 


Replicate sample pairs are listed below.  The following acceptance criteria were applied: the relative 
percent difference (RPD) control limit is 50% for results greater than five times the reporting limit 
(RL).  For results less than five times the RL, the absolute difference between the sample and 
duplicate must be less than two times the RL.  No data were qualified based on duplicate precision 
outliers.  Users of the data should consider the impact of field precision outliers on the reported 
results. 


SDG K0709308:  Samples NAS# 1333G Day 4 – 300 mg/L Aniline and NAS# 1337G Day 4 – 300 
mg/L Aniline Dupl were submitted as replicates.  The RPD value was within the acceptance criteria. 


Calculation Verification 


SDG K0709308:  Several results were verified by recalculation from the raw data.  No calculation or 
transcription errors were found. 


IV. OVERALL ASSESSMENT 


As was determined by this evaluation, the laboratory followed the appropriate analytical method.  
Accuracy was acceptable, as demonstrated by the surrogate, MS, and LCS/LCSD percent recovery 
values.  Precision was acceptable as demonstrated by the RPD values for the LCS/LCSD and 
replicate analyses. 


All data are acceptable for use. 







DATA VALIDATION REPORT 
Portland Harbor RI/FS 


Lamprey Ammocoete Toxicity Testing 
Chlorophenols – Method SW8151 (Modified) 


This report documents the review of analytical data from the analyses of water samples and the 
associated laboratory and field quality control (QC) samples.  Samples were analyzed by Columbia 
Analytical Services, Inc., Kelso, Washington. 


SDG Number of Samples Validation Level 
K0712117 32 Water Summary 


I. DATA PACKAGE COMPLETENESS 


The laboratory submitted all required deliverables.  The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative. 


II. EDD TO HARDCOPY VERIFICATION 


A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy laboratory data package.  Laboratory QC results were also verified (10%). 


III. TECHNICAL DATA VALIDATION 


The QC requirements that were reviewed are listed below. 


1 Holding Times and Sample Receipt  Laboratory Control Samples (LCS) 
 Initial Calibration (ICAL) 1 Field Replicates 
 Continuing Calibration (CCAL)  Reporting Limits 
 Laboratory Blanks  Compound Identification 
 Surrogate Compounds  Calculation Verification (full validation only) 


1 Matrix Spikes/Matrix Spike Duplicates   
___________________________________________________________ 
1 Quality control results are discussed below, but no data were qualified. 
2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 


Holding Times and Sample Receipt 


The laboratory received many of the sample coolers with temperatures outside the advisory control 
limits of 2° to 6°C.  The temperature outliers ranged from -0.6º to 9.8°C.  These temperature outliers 
did not impact data quality and no qualifiers were required. 


jc  3/25/2008 11:05:00 AM PHNL - 1 EcoChem, Inc.  
L:\Integral 221\Portland Harbor\C22119 R3 Lamprey\22119001_PHNL.doc 







jc  3/25/2008 11:05:00 AM PHNL - 2 EcoChem, Inc.  
L:\Integral 221\Portland Harbor\C22119 R3 Lamprey\22119001_PHNL.doc 


Matrix Spike/Matrix Spike Duplicates 


For the matrix spike/matrix spike duplicate (MS/MSD) analyses performed using Sample 
NAS#1541G Day0-0.2mg/l Pentachlorophenol and a batch QC sample, the sample concentrations 
greatly exceeded the spiked amounts; no qualifiers were applied for percent recovery (%R) outliers. 


For the MS/MSD analyses performed using Sample NAS#1545G Day1-0mg/l Pentachlorophenol, 
the relative percent difference (RPD) between results for pentachlorophenol exceeded the control 
limit; this analyte was not detected in the parent sample so no qualifier was required. 


Field Replicates 


Replicate sample pairs are listed below.  The following acceptance criteria were applied: the RPD 
control limit is 50% for results greater than five times the reporting limit (RL).  For results less than 
five times the RL, the absolute difference between the sample and duplicate must be less than two 
times the RL.  No data were qualified based on duplicate precision outliers.  Users of the data should 
consider the impact of field precision outliers on the reported results. 


SDG K0712117:  Samples NAS# 1566G Day 4 – 0.0125 mg/L Pentachlorophenol and NAS# 1571G 
Day 4 – 0.0125 mg/L Pentachlorophenol Dupl were submitted as duplicates.  The RPD value was 
within the acceptance criteria. 


IV. OVERALL ASSESSMENT 


As was determined by this evaluation, the laboratory followed the appropriate analytical method.  
Accuracy was acceptable, as demonstrated by the surrogate, MS/MSD, and LCS %R values, with 
the above noted exception.  Precision was acceptable as demonstrated by the RPD values for the 
MS/MSD and duplicate analyses, with the above noted exception. 


All data are acceptable for use. 







DATA VALIDATION REPORT 
Portland Harbor RI/FS 


Lamprey Ammocoete Toxicity Testing 
Gamma-BHC (Lindane) – Method SW8081A 


This report documents the review of analytical data from the analyses of water samples and the 
associated laboratory and field quality control (QC) samples.  Columbia Analytical Services, Inc., 
Kelso, Washington, analyzed the samples. 


SDG Number of Samples Validation Level 
K0709896 35 Water Summary 


I. DATA PACKAGE COMPLETENESS 


The laboratory submitted all required deliverables, with the exceptions noted below.  The laboratory 
followed adequate corrective action processes and all anomalies were discussed in the case narrative. 


II. EDD TO HARDCOPY VERIFICATION 


A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy laboratory data package.  Laboratory QC results were also verified 
(10%).  No problems were noted. 


III. TECHNICAL DATA VALIDATION 


The QC requirements that were reviewed are listed below. 


1 Holding Times and Sample Receipt 2 Laboratory Control Samples (LCS) 
 Initial Calibration (ICAL) 1 Field Replicates 
 Continuing Calibration (CCAL)  Compound Identification 
1 Laboratory Blanks 1 Reporting Limits 
1 Surrogate Compounds  Calculation Verification (full validation only) 
 Matrix Spikes (MS)   


___________________________________________________________ 
1  Quality control results are discussed below, but no data were qualified. 
2  Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 


Holding Times and Sample Receipt 


The laboratory received the majority of the sample coolers with temperatures outside the advisory 
control limits of 2° to 6°C, ranging from -1.2º to 7.6ºC.  These temperature outliers did not impact 
data quality and no qualifiers were required. 
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Laboratory Blanks 


To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at five times the concentration reported in the blank.  If a contaminant is reported in an 
associated field sample and the concentration is less than the action level, the result is qualified as 
not detected (U-7).  If the result is also less than the reporting limit, then the result is elevated to the 
reporting limit.  No action is taken if the sample result is greater than the action level, or for 
non-detected results. 


Laboratory (method) blanks were analyzed at the appropriate frequency.  A summary of contaminant 
levels, associated samples, and action levels is provided in the data validation worksheets.  Lindane 
was detected in the method blanks.  The lindane results in all samples were greater than the action 
levels; no qualifiers were required. 


Surrogate Compounds 


Due to the levels of lindane spiked, most of the sample extracts were diluted prior to analysis.  Many 
surrogate percent recovery (%R) values exceeded control limits or were not recovered.  No qualifiers 
were applied when surrogates were diluted out. 


Laboratory Control Samples 


All %R values were within the control limits and all relative percent difference (RPD) values were 
less than the control limit in the laboratory control sample/laboratory control sample duplicate 
(LCS/LCSD) analyses, with the exceptions noted below.  If the outliers indicated a potential high bias, 
the associated positive results were estimated (J-10).  If the outliers indicated a potential low bias, 
positive results and reporting limits were estimated (J/UJ-10). 


The RPD value for lindane exceeded the control limit of 30%, at 43% in the LCS/LCSD set 
extracted 10/29/07.  The lindane results were qualified as estimated (J-9) for precision in the 
associated samples. 


Field Replicates 


Replicate sample pairs are listed below.  The following acceptance criteria were applied: the RPD 
control limit is 50% for results greater than five times the reporting limit (RL). For results less than 
five times the RL, the absolute difference between the sample and duplicate must be less than two 
times the RL.  No data were qualified based on duplicate precision outliers.  Users of the data should 
consider the impact of field precision outliers on the reported results. 


SDG K0709896:  Two pairs of replicate samples were analyzed.  For Samples NAS# 1354G Day 1 – 
1.0 mg/L Lindane and NAS#1358G Day 1 – 1.0 mg/L Lindane Dupl, results met the acceptance 
criterion.  For Samples NAS# 1369G Day 3 – 4.0 mg/L Lindane and NAS#1371G Day 3 – 4.0 mg/L 
Lindane Dupl, the RPD value exceeded the acceptance criterion, at 81.4%. 
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Reporting Limits 


Many of the sample reporting limits were elevated due to sample dilutions required to bring the 
lindane result into the instrument linear range.  Several elevated reporting limits exceeded the project 
target reporting limits as listed in the QAPP.  No action was taken other than to note the 
discrepancies. 


IV. OVERALL ASSESSMENT 


As was determined by this evaluation, the laboratory followed the specified analytical method.  
Accuracy was acceptable, as demonstrated by the surrogate, LCS, and matrix spike %R values, with 
the exceptions noted above.  Precision was acceptable where assessed, as demonstrated by the RPD 
values for the LCS/LCSD and replicate analyses, with the exceptions noted above. 


Data were estimated due to a LCS/LCSD RPD outlier. 


All data, as qualified, are acceptable for use. 







DATA VALIDATION REPORT 
Portland Harbor RI/FS 


Lamprey Ammocoete Toxicity Testing 
Diazinon by Method SW8141A 


This report documents the review of analytical data from the analyses of water samples and the 
associated laboratory and field quality control (QC) samples.  Columbia Analytical Services, Inc., 
Kelso, Washington, analyzed the samples. 


SDG Number of Samples Validation Level 
K0800585 32 Water Summary 


I. DATA PACKAGE COMPLETENESS 


The laboratory submitted all required deliverables, with the exceptions noted below.  The laboratory 
followed adequate corrective action processes and all anomalies were discussed in the case narrative. 


II. EDD TO HARDCOPY VERIFICATION 


A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy laboratory data package.  Laboratory QC results were also verified 
(10%).  No problems were noted. 


III. TECHNICAL DATA VALIDATION 


The QC requirements that were reviewed are listed below. 


 Holding Times and Sample Receipt 1 Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 
 Initial Calibration (ICAL)  Laboratory Control Samples (LCS) 
 Continuing Calibration (CCAL) 1 Field Replicates 
1 Laboratory Blanks 2 Compound Identification 
 Field Blanks 1 Reporting Limits 
 Surrogate Compounds  Calculation Verification (full validation only) 


___________________________________________________________ 
1  Quality control results are discussed below, but no data were qualified. 
2  Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 


Laboratory Blanks 


To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at five times the concentration reported in the blank.  If a contaminant is reported in an 
associated field sample and the concentration is less than the action level, the result is qualified as 
not detected (U-7).  If the result is also less than the reporting limit, then the result is elevated to the 
reporting limit.  No action is taken if the sample result is greater than the action level, or for 
non-detected results. 
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Laboratory (method) blanks were analyzed at the appropriate frequency.  A summary of contaminant 
levels, associated samples, and action levels is provided in the data validation worksheets.  Various 
target analytes were detected in the method blanks.  However, only the following analytes were 
qualified as not detected in one or more samples in the associated laboratory data sets: 


A positive result for diazinon was detected in the method blank.  This analyte was detected in all the 
associated samples at levels greater than the action level; no qualifiers were required. 


Matrix Spikes/Matrix Spike Duplicates 


SDG K0800585:  No matrix spike/matrix spike duplicate (MS/MSD) set was submitted.  Precision 
was assessed from the  laboratory control sample/laboratory control sample duplicate (LCS/LCSD) 
and duplicate sample analyses. 


Field Replicates 


Replicate sample pairs are listed below.  The following acceptance criteria were applied: the relative 
percent difference (RPD) control limit is 50% for results greater than five times the reporting limit 
(RL). For results less than five times the RL, the absolute difference between the sample and 
duplicate must be less than two times the RL.  No data were qualified based on duplicate precision 
outliers.  Users of the data should consider the impact of field precision outliers on the reported 
results. 


Replicate analyses were performed on Samples NAS# 1596G Day 1-10.0 mg/L Diazinon & NAS# 
1599G Day 1-10.0 mg/L DiazinonDUPLICATE and NAS# 1605G Day 2-2.5 mg/L Diazinon and 
NAS# 1610G Day 2-2.5 mg/L DiazinonDUPLICATE.  All RPD values were within the acceptance 
criteria. 


Compound Identification 


The results from the two analytical columns were compared for agreement.  In cases where the RPD 
value between the two columns was greater than 40% the reported result was “P” flagged by the 
laboratory.  As the elevated RPD value may indicate the presence of an interferent that may result in 
a high bias, when the RPD value was greater than 25% but less than 60% the reported value was 
estimated (J-3).  If the RPD value was greater than 60%, the result was qualified as a tentative 
identification (NJ).  Refer to the data validation worksheets for a detailed list of these outliers. 


The Diazinon result for Sample NAS#1588G Day 0-20.0 mg/L Diazinon was estimated (J-3). 


Reporting Limits 


Most samples were analyzed at dilution and reporting limits were elevated accordingly. 
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IV. OVERALL ASSESSMENT 


As was determined by this evaluation, the laboratory followed the specified analytical method.  
Accuracy was acceptable, as demonstrated by the surrogate and LCS/LCSD %R values.  Precision 
was acceptable where assessed, as demonstrated by the RPD values for the LCS/LCSD and replicate 
analyses. 


Data were estimated because the confirmation criteria were not met. 


All data, as qualified, are acceptable for use. 







DATA VALIDATION REPORT 
Portland Harbor RI/FS 


Lamprey Ammocoete Toxicity Testing 
Chlorinated Herbicides – Method SW8151A 


This report documents the review of analytical data from the analyses of a soil sample and the 
associated laboratory quality control (QC) samples.  Columbia Analytical Services, Inc., Kelso, 
Washington, analyzed the samples. 


SDG Number of Samples Validation Level 
K0706805 1 Soil Summary 


I. DATA PACKAGE COMPLETENESS 


The laboratory submitted all required deliverables, with the exceptions noted below.  The laboratory 
followed adequate corrective action processes and all anomalies were discussed in the case narrative. 


II. EDD TO HARDCOPY VERIFICATION 


A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy laboratory data package.  Laboratory QC results were also verified 
(10%).  No problems were noted. 


III. TECHNICAL DATA VALIDATION 


The QC requirements that were reviewed are listed below. 


1 Holding Times and Sample Receipt 2 Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 
 Initial Calibration (ICAL) 2 Laboratory Control Samples (LCS) 
 Continuing Calibration (CCAL)  Compound Identification 
 Laboratory Blanks 1 Reporting Limits 
 Surrogate Compounds  Calculation Verification (full validation only) 


___________________________________________________________ 
1  Quality control results are discussed below, but no data were qualified. 
2  Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 


Holding Times and Sample Receipt 


The cooler temperatures were not indicated on the cooler receipt form by the laboratory. 


Matrix Spikes/Matrix Spike Duplicates 


Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed at an acceptable frequency.  
All percent recovery (%R) values were within the control limits, with the exception noted below.  


jc  3/25/2008 10:56:00 AM HERB - 1 EcoChem, Inc. 
L:\Integral 221\Portland Harbor\C22119 R3 Lamprey\22119001_Herb.doc 







jc  3/25/2008 10:56:00 AM HERB - 2 EcoChem, Inc. 
L:\Integral 221\Portland Harbor\C22119 R3 Lamprey\22119001_Herb.doc 


When outliers were present, the associated compounds were qualified in the parent sample only.  If 
the outliers indicated a potential high bias, only the associated positive results were qualified as 
estimated (J-8).  If the outliers indicated a potential low bias, results and reporting limits were 
estimated (J/UJ-8).  When the %R was less than 10% results were estimated and reporting limits were 
rejected (J/R-8). 


All MS/MSD relative percent difference (RPD) values were within the specified control limits, with 
the exceptions noted below.  For RPD outliers, positive results for the affected compounds were 
qualified as estimated (J-9) in the parent sample. 


RPD and %R value outliers (with bias, when appropriate) are listed below.  Data were qualified as 
discussed above. 


• NAS#1135G Waupaca Materials – dinoseb – MSD only (low bias <10% and high RPD) 


Laboratory Control Samples 


All %R values were within the control limits and all RPD values were less than the control limit in the 
laboratory control sample (LCS) analyses, with the exception noted below.  If the outliers indicated a 
potential high bias, the associated results were estimated (J-10).  If the outliers indicated a potential 
low bias, results and reporting limits were estimated (J/UJ-10).  When the %R was less than 10%, 
results were estimated and reporting limits were rejected (J/R-10). 


• NAS#1135G Waupaca Materials – dinoseb – LCS only (low bias <10%) 


Reporting Limits 


The laboratory elevated the detection limits for some analytes due to background interferences. 


IV. OVERALL ASSESSMENT 


As was determined by this evaluation, the laboratory followed the specified analytical method.  
Accuracy was acceptable, as demonstrated by the surrogate, LCS, and MS/MSD %R values, with the 
exceptions noted above.  Precision was acceptable, as demonstrated by the RPD values for the 
MS/MSD analyses, with the exception noted above. 


Data were rejected because of LCS and MS/MSD recovery outliers.  Data that has been rejected 
should not be used for any purpose. 


All data, as qualified, are acceptable for use. 







DATA VALIDATION REPORT 
Portland Harbor RI/FS 


Lamprey Ammocoete Sampling 
Chlorinated Pesticides – Method SW8081A 


This report documents the review of analytical data from the analyses of a soil sample and the 
associated laboratory quality control (QC) samples.  Columbia Analytical Services, Inc., Kelso, 
Washington, analyzed the samples. 


SDG Number of Samples Validation Level 
K0706805 1 Soil Summary 


I. DATA PACKAGE COMPLETENESS 


The laboratory submitted all required deliverables, with the exceptions noted below.  The laboratory 
followed adequate corrective action processes and all anomalies were discussed in the case narrative. 


II. EDD TO HARDCOPY VERIFICATION 


A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy laboratory data package.  Laboratory QC results were also verified 
(10%).  No problems were noted. 


III. TECHNICAL DATA VALIDATION 


The QC requirements that were reviewed are listed below. 


1 Holding Times and Sample Receipt  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 
 Initial Calibration (ICAL) 1 Laboratory Control Samples (LCS) 
1 Continuing Calibration (CCAL)  Compound Identification 
 Laboratory Blanks  Reporting Limits (MDL and MRL) 
 Surrogate Compounds  Calculation Verification (full validation only) 


___________________________________________________________ 
1  Quality control results are discussed below, but no data were qualified. 
2  Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 


Holding Times and Sample Receipt 


The cooler temperatures were not indicated on the receipt form by the laboratory. 
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Continuing Calibration 


The percent difference (%D) value for methoxychlor was greater than the control limit of ±25% on the 
DB-XLB column from the 9/16/07 continuing calibration (CCAL).  The %D values for these analytes 
were within control limits on the DB-35ms column and no qualifiers were required. 


Laboratory Control Samples 


All reported percent recovery (%R) values were within the control limits and all relative percent 
difference (RPD) values were less than the control limit in the laboratory control sample (LCS) 
analysis. 


Due to laboratory error the LCS was not spiked for hexachlorobutadiene, oxychlordane, cis-
nonachlor, or trans-nonachlor.  This discrepancy was noted in the case narrative.  No qualifiers were 
applied. 


IV. OVERALL ASSESSMENT 


As was determined by this evaluation, the laboratory followed the specified analytical method.  
Accuracy was acceptable, as demonstrated by the surrogate, LCS, and matrix spike/matrix spike 
duplicate (MS/MSD) %R values.  Precision was acceptable where assessed, as demonstrated by the 
RPD values for the MS/MSD analyses. 


All data, as reported, are acceptable for use. 







DATA VALIDATION REPORT 
Portland Harbor RI/FS 


Lamprey Ammocoete Toxicity Testing 
Total & Dissolved Copper – EPA Method 200.8 


This report documents the review of analytical data from the analyses of water samples and the 
associated laboratory and field quality control (QC) samples.  Samples were analyzed by Columbia 
Analytical Services, Inc., Kelso, Washington. 


SDG Number of Samples Validation Level 
K0708429 14 Water  Full 
K0708432 24 Water  Summary 
K0708470 26 Water  Summary 


I. DATA PACKAGE COMPLETENESS 


The laboratory submitted all required deliverables.  The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative. 


II. EDD TO HARDCOPY VERIFICATION 


A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy laboratory data package.  Laboratory QC results were also verified (10%). 


III. TECHNICAL DATA VALIDATION 


The QC requirements that were reviewed are listed below. 


1 Holding Times  and Sample Preservation  Laboratory Duplicates 
 Initial Calibration  1 Field Replicates 
 Calibration Verification   ICPMS Internal Standards 
 CRDL Standards  Serial Dilutions 


2 Laboratory Blanks  ICP Interference Standards 
 Laboratory Control Samples  Reporting Limits and Reported Results 
 Matrix Spike Samples 1 Calculation Verification (Full validation only) 


___________________________________________________________ 
1 Quality control results are discussed below, but no data were qualified. 
2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 
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Holding Times and Sample Preservation 


Several coolers were received at the laboratory with internal temperatures outside the recommended 
temperature range of 4° ±2°C (the range of recorded temperature was -0.1° to 7.3 ºC).  The 
temperature outliers did not impact data quality and no data were qualified. 


Laboratory Blanks 


Various analytes were detected in the method and instrument blanks at levels greater than the 
method detection limits (MDL).  To evaluate the effect on the sample data, action levels of five 
times (5x) the blank concentrations were established.  Positive results less than the action levels in 
the associated samples were qualified as not detected (U) at the reported concentration.  No action 
was taken for non-detects. 


In addition, some analytes were found at levels less than the negative MDL in some instrument 
blanks.  For negative blanks, action levels of 5x the absolute value of the blank concentrations were 
established.  Results less than the action levels in the associated samples were qualified as estimated 
(J/UJ) to indicate a potential low bias. 


SDG K0708429:  The copper results for the instrument blanks were less than the negative MDL.  
Associated results were greater than the action levels and no qualification of data was necessary. 


SDG K0708432:  The copper results for two instrument blanks were less than the negative MDL.  
Associated results were greater than the action levels and no qualification of data was necessary. 


SDG K0708470:  Copper was detected in both method blanks at levels greater than the MDL.  The 
result for Sample NAS# 1252G Day 3—0.0 mg/L was less than the action level and was qualified as 
not detected (U-7).  All other sample results were greater than the action levels 


The copper results for the instrument blanks were less than the negative MDL.  Associated results 
were positive and greater than the action levels and no qualification of data was necessary. 


Field Replicates 


Replicate sample pairs are listed below.  The following acceptance criteria were applied: the relative 
percent difference (RPD) control limit is 50% for results greater than five times the reporting limit 
(RL). For results less than five times the RL, the absolute difference between the sample and 
duplicate must be less than two times the RL.  No data were qualified based on replicate precision 
outliers.  Users of the data should consider the impact of field precision outliers on the reported 
results. 


SDG K0708429:  Replicate analyses were performed on Samples NAS# 1208G Day 0-0.05 mg/L 
Copper & NAS# 1217G Day 0-0.05 mg/L Copper.  All RPD values were within the acceptance 
criteria. 
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SDG K0708470:  Replicate analyses were performed on Samples NAS# 1250G Day 3-0.1 mg/L 
Copper & NAS# 1258G Day 3-0.1 mg/L Copper.  All RPD values were within the acceptance 
criteria. 


Calculation Verification 


SDG K0708429:  Several results were verified by recalculation from the raw data.  No calculation or 
transcription errors were found. 


IV. OVERALL ASSESSMENT 


As was determined by this evaluation, the laboratory followed the specified analytical methods.  
Accuracy was acceptable, as demonstrated by the laboratory control sample and matrix spike 
recoveries.  Precision was also acceptable as demonstrated by the RPD values for the laboratory and 
field replicate analyses. 


The copper result for one sample was qualified as not detected based on laboratory blank 
contamination.  


All data, as qualified, are acceptable for use. 







DATA VALIDATION REPORT 
Portland Harbor RI/FS 


Lamprey Ammocoete Toxicity Testing 
General Chemistry Parameters 


This report documents the review of analytical data from the analyses of water samples and the 
associated laboratory and field quality control (QC) samples.  Samples were analyzed by Columbia 
Analytical Services, Inc., Kelso, Washington. 


SDG Number of Samples Validation Level 
K0708429 1 Water Summary 
K0708470 2 Water Summary 
K0709054 1 Water Summary 
K0709308 1 Water Summary 
K0709896 3 Water Summary 
K0710943 3 Water Summary 
K0712117 3 Water Summary 
K0800585 5 Water Summary 


The analytical tests that were performed are summarized below: 


Parameter Method 
Total Suspended Solids (TSS) SM 2540D 
Total Organic Carbon (TOC) 415.1 
Ammonia as Nitrogen SM 4500-NH3 E 


I. DATA PACKAGE COMPLETENESS 


The laboratory submitted all required deliverables.  The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative. 


II. EDD TO HARDCOPY VERIFICATION 


A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy laboratory data package.  Laboratory QC results were also verified 
(10%). 


jc  3/25/2008 11:11:00 AM
L:\Integral 221\Portland Harbor\C22119 R3 Lamprey\22119001_CNV.doc 


 CNV - 1 EcoChem, Inc.  







III. TECHNICAL DATA VALIDATION 


The QC requirements that were reviewed are listed below. 


2 Holding Times and Sample Preservation  Matrix Spike (MS) 
 Initial Calibration   Laboratory Duplicates 
 Calibration Verification  1 Field Replicates 


2 Laboratory Blanks  Reporting Limits (MDL and MRL) 
 Laboratory Control Samples 1 Calculation Verification (Full validation only) 


___________________________________________________________ 
1 Quality control results are discussed below, but no data were qualified 
2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 


Holding Times and Sample Preservation 


The laboratory received many of the sample coolers with temperatures outside the advisory control 
limits of 2° to 6°C.  The temperature outliers ranged from -0.1º to 9.8°C.  These temperature outliers 
did not impact data quality and no qualifiers were required. 


SDG K0709896:  Total suspended solids (TSS) were initially analyzed on 10/25/07.  The analyst 
disposed of the method blank filter before it was recorded.  Reanalysis of the sample was performed 
outside of holding time.  Because TSS were not detected in either analysis, the result from the 
original analysis should be used.  The result of the reanalysis was qualified as do-not–report 
(DNR-11).  


Laboratory Blanks 


SDG K0709054:  Ammonia was detected in the method and instrument blanks at levels greater than 
the method detection limit (MDL).  To evaluate the effect on the sample data, an action level of five 
times (5x) the blank concentrations were established. The associated result was greater than the 
action level, therefore no qualification of data was necessary. 


SDG K0709308: Ammonia was detected in the method and instrument blanks at levels greater than 
MDL.  The associated positive result was less than the action level and was qualified as not detected 
(U-7) at the reported concentration. 


SDG K0709896: Total organic carbon (TOC) was detected in the instrument blanks at levels greater 
than MDL.  The associated positive results were less than the action level and were qualified as not 
detected (U-7) at the reported concentrations. 


SDG K0710943:  TOC was detected in the instrument blanks at levels greater than MDL.  The 
associated results were greater than the action levels, therefore no qualification of data was 
necessary. 


SDG K0712117:  TOC was detected in the instrument blanks at levels greater than MDL.  The 
associated results were greater than the action levels, therefore no qualification of data was 
necessary. 
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SDG K0800585:  Ammonia was detected in the method blank and instrument blanks at levels 
greater than MDL.  The associated sample results were less than the action level and were qualified 
as not detected (U-7) at the reported concentrations. 


Field Replicates 


Replicate sample pairs are listed below.  The following acceptance criteria were applied: the relative 
percent difference (RPD) control limit is 50% for results greater than five times the reporting limit 
(RL).  For results less than five times the RL, the absolute difference between the sample and 
duplicate must be less than two times the RL.  No data were qualified based on duplicate precision 
outliers.  Users of the data should consider the impact of field precision outliers on the reported 
results. 


SDG K0709896:  Samples NAS# 1378G Day 4 – Ammonia and NAS# 1379G Day 4 – Ammonia 
Dupl were submitted as replicates.  The RPD value was within the acceptance criteria. 


Calculation Verification 


SDG K0709308:  Several results were verified by recalculation from the raw data.  No calculation or 
transcription errors were found. 


IV. OVERALL ASSESSMENT 


As determined by this evaluation, the laboratory followed the specified analytical methods.  The 
laboratory duplicate RPD values indicated acceptable precision.  Accuracy was also acceptable, as 
demonstrated by the matrix spike and laboratory control sample recoveries. 


Results for ammonia and TOC were qualified as not-detected based on blank contamination.  One 
TSS result was qualified as do-not-report (DNR) to indicate which result should be used from 
multiple results for the same sample. 


Data that have been labeled as DNR should not be used for any reason.  All other data, as qualified, 
are acceptable for use. 
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1.0  INTRODUCTION 
Lamprey ammocoetes are the only detritivorous fish present in the Lower Willamette 
River (LWR). Four species of lamprey may exist in the LWR; of these, the Pacific 
lamprey (Entosphenus tridentatus, formerly known as Lampetra tridentata) was selected 
as the representative species for detritivorous fish (Integral et al. 2004). As outlined in 
the Portland Harbor Remedial Investigation/Feasibility Study Programmatic Work Plan 
(Integral et al. 2004), a tissue-residue approach was proposed to assess risks to lamprey 
ammocoetes. Pacific lamprey ammocoetes are the preferred tissue type, but if 
ammocoetes cannot be captured within the Portland Harbor area (River Mile [RM] 2.0 to 
RM 11), other fish tissue would be used as a surrogate. Because issues have been raised 
regarding whether the current ecological risk assessment approach to protect resident 
aquatic species will also be protective of lamprey ammocoetes, the US Environmental 
Protection Agency (EPA) and its partners have requested a sensitivity study of lamprey 
ammocoetes (Lampetra sp.). EPA specified the following two general objectives: 1) 
determine whether existing fish toxicity reference values (TRVs) are sufficiently 
protective of lamprey survival and growth as determined by laboratory testing with 
representative chemicals (the rationales for the selected chemicals are presented in the 
Portland Harbor RI/FS Round 3 Lamprey Ammocoete Toxicity Testing Quality 
Assurance Project Plan (Windward 2006)), and 2) identify the relative sensitivity of 
Pacific lamprey to adverse contaminant effects by comparing the data with published 
toxicity data for the most sensitive surrogate species (EPA 2006).  


Phase 1 of the acute toxicity testing was conducted in the fall of 2006, and Phase 2 was 
conducted in the late summer and fall of 2007 and winter of 2008. This data report 
describes the objectives, methods, and procedures used during the Phase 2 toxicity testing 
with lamprey ammocoetes and the results of the testing.  


1.1  OBJECTIVES OF TOXICITY TESTING 
The specific objectives of the Phase 2 lamprey ammocoete collection and testing effort 
were to: 


• Establish a proper exposure system for the flow-through 
tests, including the size of exposure chambers and rate of 
flow.  


• Perform a range-finding toxicity test with naphthalene. 
Because of the high volatility of naphthalene, the range-
finding test with naphthalene was not conducted during the 
Phase 1 toxicity testing effort but was delayed until Phase 2. 


• Perform one acceptable (i.e., passing the acceptability 
criteria), definitive flow-through test to derive the 
concentration that is lethal to 50% of an exposed population 
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(LC50) for each of the following six chemicals: copper, 
aniline, pentachlorophenol, naphthalene, diazinon, and 
lindane. 


Phase 2 of the study was carried out because the first three objectives in Phase 1 were 
successfully accomplished (Windward 2007d). The concentrations of the five chemicals 
used in the flow-through definitive tests (i.e., copper, aniline, pentachlorophenol, 
diazinon, and lindane) were based on the range-finding tests conducted during Phase 1 
(Windward 2007d). A proper exposure system was developed for the flow-through tests. 
A range-finding test was conducted with naphthalene prior to the definitive flow-through 
test.  


1.2  REPORT ORGANIZATION 
The remaining sections of this document describe the field sampling procedures, 
laboratory holding methods, and toxicity tests used for the lamprey ammocoetes. 
Section 2.0 presents the sampling procedures, and Section 3.0 describes laboratory 
methods. The toxicity test results are presented in Section 4.0, and species sensitivity 
distributions are presented in Section 5.0. Section 6.0 summarizes the conclusions; cited 
references are listed in Section 7.0. EPA-LWG communications are provided in 
Appendix A. Supporting information, including field collection logbooks and chain-of-
custody forms are provided in Appendix B. The toxicity testing report from Northwestern 
Aquatic Sciences (NAS), including all raw laboratory data, is presented in Appendix C. 
Results of the chemical analysis of the holding sediment and water samples from each 
toxicity test are presented in Appendix D. The validation report for the toxicity testing is 
presented in Appendix E, and the validation report for the water chemistry is presented in 
Appendix F.  
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2.0  FIELD METHODS 
This section describes the methods used to collected lamprey ammocoetes in the field and 
presents the water quality parameters measured in the four coastal rivers.  


2.1  AMMOCOETE COLLECTION 
Lamprey ammocoetes were collected from four coastal rivers: Trask River, Nestucca 
River, Siletz River, and Alsea River. The ammocoetes were collected during two 
sampling events, August 27-30 and October 15-18, 2007. During each sampling event, a 
total number of 1,000 ammocoetes were targeted for collection from the rivers as 
follows: Trask and Nestucca Rivers, 250 organisms each; Siletz River, 300 organisms; 
and Alsea River, 200 organisms (Figure 2-1). The sampling locations were selected based 
on the Phase 1 sampling effort and the reconnaissance survey (Windward 2007c, 2007d). 
The sampling depth, velocity, and water and sediment temperature were measured before 
the sampling effort was initiated at each location. The substrate was mostly medium to 
fine sands mixed with silt and some leaf litter. The sampling water depths ranged from 
approximately 2 cm to 95 cm.  
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The sampling methods were the same as those used during the Phase 1 field effort. A 
Smith-Root, Inc., LR-24 dual-train backpack electroshocker was used. An initial setting 
of three pulses per second (pps) and 25% duty cycle was selected to withdraw the 
ammocoetes from the sediment, and a second setting of 30 pps and 25% duty cycle was 
applied to stun the ammocoetes. The stunned ammocoetes were then captured with a 
small fishing net. The length of the ammocoetes was estimated, and only ammocoetes in 
the appropriate size range were retained. Captured ammocoetes were placed in a 
pre-cleaned cooler partially filled with site water and approximately 2 in. of site 
sediment. Fifty ammocoetes were placed in each cooler. Frozen gel packs were affixed to 
the inside lids of the coolers to keep the water temperature cool during holding and 
transport to the laboratory. At the end of the sampling day, the coolers were filled with 
additional site water before being transported to NAS in Newport, Oregon. Sampling 
information and water quality parameters measured upon arrival at the laboratory for the 
August and October sampling events are presented in Tables 2-1 and 2-2, respectively. 


Table 2-1.  Lamprey Ammocoete Information from the August Sampling Event 
Parameter Trask River Nestucca River Siletz River Alsea River 


Sampling date 8/27/07 8/28/07 8/29/07 8/30/07 


Sampling location lower Trask 
boat ramp 


Three Rivers  
boat ramp 


Morgan boat ramp downstream of 
Hellion Rapids 


Northing 45º25.818N 45º14.079N 44º47.974N 44º23.584N 


Easting 123º49.131W 123º52.456W 123º54.432W 123º49.840W 


Ammocoete field 
count  


251 251 309 200 


Ammocoete 
laboratory count 


260 258 312 202 


Ammocoete 
captured, handled, 
and released count 


88 302 234 177 


Substrate medium to fine 
silty sand 


medium to fine silty 
sand with leaf debris 


sandy gravel with 
some silt 


silty fine sand with 
leaf debris 


Field water 
temperature (°C) 


15 – 17 15 – 20 19 – 22 19 – 21 


Field sediment 
temperature (°C) 


15 15 17 17 


Water sampling 
depth (cm) 


3 – 43 5 – 50 5 – 50 2 – 50 


Velocity (m/sec) 0.0 – 0.3 0.0 – 0.3 0.0 – 0.5 0.0 – 0.3 


Laboratory 
temperature (°C)a 


18.1 17.1 18.1 16.9 


Hardness  
(mg/L as CaCO3) a 


30 28 22 31 
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Table 2-1.  Lamprey Ammocoete Information from the August Sampling Event 
Parameter Trask River Nestucca River Siletz River Alsea River 


Alkalinity  
(mg/L as CaCO3)a 


25 10 16 25 


pH (unitless)a 6.7 6.6 6.1 6.6 


Dissolved oxygen 


(mg/L)a 
8.6 9.8 7.2 9.0 


Conductivity 


(µmhos/cm)a 
82 68 60 60 


a Measured in the coolers upon delivery to the laboratory.  
CaCO3 – calcium carbonate 


 
Table 2-2.  Lamprey Ammocoete Information from the October Sampling Event 


Parameter Trask River Nestucca River Siletz River Alsea River 


Sampling date 10/15/07 10/16/07 10/17/07 10/18/07 


Sampling location Lower Trask 
boat ramp 


Three Rivers boat 
ramp and Wayside 


boat ramp 


“Miller Place” downstream of 
Hellion Rapids, 


Campbell Park, and 
Salmonberry boat 


ramp 


Northing 45º25.818 N 45º14.086N and 
45º14.081N 


44º47.983N 44º23.588N, 
44º21.948N, and 


44º20.568N 


Easting 123º49.131W 123º52.450W and 
123º52.406W 


123º56.906W 123º23.588W, 
123º41.385W, and 


123º41.206W 


Ammocoete field 
count  


251 270 319 67 


Ammocoete 
laboratory count 


251 265 323 66 


Ammocoete 
captured, handled, 
and released count 


109 93 164 48 


Substrate sandy silt silty sand with gravel 
and leaf debris and 
sand with silt and 


gravel 


silty sand silty fine sand and 
silty sand 


Field water 
temperature (° C) 


13 11 11 10 – 12 


Field sediment 
temperature (°C) 


12 10 – 11 11 10 


Water sampling 
depth (cm) 


53 – 80 5 – 45 5 – 41 5 – 95 


Velocity (m/sec) 0.0 – 0.1 0.0 – 0.3 0.0 0.0 
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Table 2-2.  Lamprey Ammocoete Information from the October Sampling Event 
Parameter Trask River Nestucca River Siletz River Alsea River 


Laboratory 
temperature (°C)a 


13.0 12.4 13.3 13.1 


Hardness  
(mg/L as CaCO3)a 


30 18 60 20 


Alkalinity  
(mg/L as CaCO3)a 


30 14 55 14 


pH (unitless)a 6.7 6.2 8.3 6.8 


Dissolved oxygen 


(mg/L)a 
10.6 8.9 10.1 10.2 


Conductivity 
(µmhos/cm)a 


97 65 135 57 


a Measured in the coolers upon delivery to the laboratory.  
CaCO3 – calcium carbonate 


During the first sampling event, EPA requested that all captured ammocoetes be 
measured for length to provide more accurate information on the size distribution in each 
river. Figures 2-2 though 2-5 present the size distributions from each of the four rivers 
based on all ammocoetes captured (both retained and released). EPA was kept informed 
during the field effort on the size of the captured ammocoetes. When it became apparent 
that a sufficient number of ammocoetes could not be collected in the size range specified 
in the field sampling plan (FSP) addendum (2.5 to 4.0 cm) (Windward 2007b), EPA 
approved an increase in the size range to 2.5 to 6.0 cm (Shephard 2007a). EPA later 
limited the sizes to be used in the toxicity tests to 4.0 to 6.0 cm (Shephard 2007b). During 
the second sampling event, only ammocoetes close to this size range were captured, and 
only ammocoetes with a length of 4 to 6 cm were retained.  







Portland Harbor RI/FS 
Round 3 Lamprey Ammocoete 


 Phase 2 Toxicity Testing Data Report 
May 7, 2008 


DRAFT DOCUMENT: DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, 
state, and tribal partners, and is subject to change in whole or in part. 8


LWG 
Lower Willamette Group 


 


0
10


20
30
40


50
60
70


80
90


<2
.5


2.5
‐3
.0


3.0
‐3
.5


3.5
‐4
.0


4.0
‐4
.5


4.5
‐5
.0


5.0
‐5
.5


5.5
‐6
.0


6.0
‐6
.5


6.5
‐7
.0


7.0
‐7
.5


7.5
‐8
.0


8.0
‐8
.5


8.5
‐9
.0


9.0
‐9
.5


 
Figure 2-2.  Size Distribution of Lamprey Ammocoetes in Trask River Based on All 
Ammocoetes Captured in August 
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Figure 2-3.  Size Distribution of Lamprey Ammocoetes in Nestucca River Based on All 
Ammocoetes Captured in August 
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Figure 2-4.  Size Distribution of Lamprey Ammocoetes in Siletz River Based on All 
Ammocoetes Captured in August 
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Figure 2-5.  Size Distribution of Lamprey Ammocoetes in Alsea River Based on All 
Ammocoetes Captured in August 
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2.2  DEVIATIONS FROM THE FSP 
The collection of lamprey ammocoetes in the field was performed with one deviation 
from the FSP addendum (Windward 2007b). During the first sampling effort in the four 
coastal rivers, it became apparent that sufficient ammocoetes could not be collected in the 
2.5-to-4.0-cm size range; and the range during this collection effort was increased to 
2.5 to 6.0 cm upon approval from EPA (2007). During the second sampling effort, 
ammocoetes that were within a size range of 4.0 to 6.0 cm were retained based on a 
direction from EPA (Shephard 2007a).  
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3.0  LABORATORY METHODS 
This section describes the methods used to hold the lamprey ammocoetes in the 
laboratory, the toxicity and temperature testing methods, the analytical methods of the 
confirmatory water samples, and deviations from the FSP and quality assurance project 
plan (QAPP).  


3.1  LAMPREY AMMOCOETE HOLDING 
The first sampling effort was conducted in August when the water temperatures in the 
rivers were close to the testing temperature of 17 ºC. The water temperatures measured in 
the coolers upon arrival at the laboratory ranged between 16.9 and 17.1 ºC, and the 
ammocoetes were transferred directly into the 10-gal.holding tanks, with a distribution of 
approximately 50 organisms per tank. The tanks contained approximately 8 cm of 
sediment and 26 L of water that was aerated. The holding sediment had been analyzed for 
pesticides prior to the collection of ammocoetes. Only a trace amount (0.16J µg/kg) of 
endosulfan sulfate was detected (Appendix D). The water was supplied using a 
flow-through system at a rate of approximately 35 mL/minute (approximately two 
volume changes per day). In addition, two-thirds of the water volume in each tank were 
replaced daily. The tanks were held at a temperature of 16.7 ± 0.4 ºC and ambient 
laboratory lightning (i.e., 50 to 73 foot-candles [ft-c]) at a daily photoperiod of 16 hours 
of light and 8 hours of darkness.  


The second sampling effort was conducted in October when the water temperatures in the 
rivers ranged from 10 to 12 ºC. The drop in temperature was expected; and in preparation 
for the arrival of the new batch of ammocoetes, the laboratory had grouped all remaining 
ammocoetes from the 20 holding tanks into a few tanks in a separate environmental 
chamber, which was kept at the testing temperature (17± 1 ºC). The water temperature in 
the 20 holding tanks and in the initial environmental chamber was then lowered to 12 ºC; 
all other conditions were similar to the holding conditions for the first batch of 
ammocoetes. The water temperature measured in the coolers upon arrival at the 
laboratory ranged between 12.4 and 13.3 ºC, and the ammocoetes were transferred 
directly into the 10-gal. holding tanks, with a distribution of approximately 50 organisms 
per tank. After the laboratory had received all the ammocoetes collected in the four 
rivers, the temperature in the 20 holding tanks was increased 1 ºC per day until the 
temperature reached the testing temperature of 17± 1 ºC. 


The ammocoetes were acclimated in the laboratory for 2 to 3 weeks after collection 
before testing was initiated. Normal behavior for lamprey ammocoetes is to immediately 
burrow in sediment and remain there. If any individuals are observed swimming around 
and not burrowing, it is an indication that the ammocoetes are under some sort of stress. 
All ammocoetes not burrowing were considered to be potentially damaged and were 
immediately removed. Lamprey ammocoetes were not fed during holding on the 
recommendation of William Swink, MS, a research fishery biologist with the US 
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Geological Survey at the Hammond Bay Biological Station.1 Table 3-1 summarizes the 
water quality parameters in the tanks during ammocoete holding. The results of the 
chemical analysis of the holding sediment are provided in Appendix D, and additional 
details on the ammocoete holding conditions are presented in Appendix C. 


Table 3-1.  Water Quality Parameters During Ammocoete Holding  
Parameter Unit Mean ± SD 


Temperature ºC 16.7 ± 0.4 
Dissolved oxygen mg/L 9.5 ± 0.5 
pH unitless 7.8 ± 0.4 
Conductivity  µmhos/cm 160 ± 24 
Hardness mg/L as CaCO3 55 ± 12 
Alkalinity mg/L as CaCO3 39 ± 9 


C – centigrade  
CaCO3 – calcium carbonate 
SD – standard deviation 


3.2  LAMPREY AMMOCOETE TESTING 
Phase 2 toxicity testing consisted of definitive tests with the six chemicals (i.e., copper, 
aniline, lindane, naphthalene, pentachlorophenol, and diazinon). In addition, a static 
renewal test with naphthalene was performed prior to the definitive test to determine the 
chemical concentrations for the definitive test. The definitive tests were 96-hour 
flow-through tests (water-only tests). The tests were conducted with a control and five 
concentrations in a 0.5 dilution series. The tests included four replicates that contained 
10 ammocoetes for each concentration and the control. The loading rate ranged from 
0.33 to 0.40 g of organism/L. These loading rates are well below the EPA (2002) loading 
rate limit of 6.1 g/L of tank capacity and the ASTM (1996) recommendation of < 1 g/L of 
solution passing through the exposure tanks in 24 hours. The range-finding test with 
naphthalene included one replicate that contained five ammocoetes for each of four test 
concentrations and the control. The loading rate in the range-finding test was 0.45 g of 
organism/L. All tests were conducted in soft water (26 to 30 mg/L as CaCO3), at a 
temperature of 17º ± 1.0 ºC, and in the dark, except for approximately 2 to 3 hours each 
day during which water quality measurements and mortality observations were made and 
the light intensity at the aquaria level ranged between 13.2 and 15.7 ft-c. The 
ammocoetes were not fed during the tests. The numbers of live and dead ammocoetes 
were counted daily and at test termination in the control and the test concentrations. A 
subsample of 10 ammocoetes were weighed and measured at the beginning of the test. 
The average length ranged between 4.8 and 5.0 mm, and the average weight ranged 
between 0.19 and 0.23 g. Additional information on the testing conditions, including all 


                                                 
 
1 Mr. Swink has over 15 years of experience working with sea lamprey, involving the culture of larval lampreys; 
effects of density on growth of larvae; and survival, growth, and feeding of newly metamorphosed lampreys. 
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raw laboratory data, is presented in Appendix C; and the validation report for the toxicity 
testing is presented in Appendix E. 


The nominal concentrations of the six chemicals used in the definitive tests were based 
on their respective range-finding test. The nominal concentrations prepared for each 
chemical by the toxicity testing laboratory were confirmed through chemical analysis. 
Water samples were collected daily from the control and each test concentration. 
Additional information on chemical purity and the preparation of stock solutions is 
presented in Appendix C. The confirmatory water chemistry data provided by Columbia 
Analytical Services, Inc. (CAS), of Kelso, Washington, including the ammonia, total 
organic carbon (TOC), and total suspended solids (TSS) data, are presented in 
Appendix D. 


Because there is no standard protocol for acute toxicity testing with lamprey 
ammocoetes, the test procedures were based on methods for measuring acute toxicity 
with other fish species as described in EPA (2002) and American Society for Testing and 
Materials (ASTM) (1996) guidance. The test conditions and test acceptability criterion 
are summarized in Table 3-2. 


Table 3-2.  Summary of Test Conditions for the 96-Hour Definitive Flow-Through 
Toxicity Tests with Lamprey Ammocoetes  


Parameter Condition or Regimen 
Test type flow-through and static renewal (naphthalene) 
Test duration 96 hours 
Temperature 17° ± 1° C 
Light quality ambient laboratory 
Illuminance none 
Photoperiod 24 hours of darkness (except during daily measurements and observations) 
Test chamber size 7.6-L glass aquaria covered with Plexiglas® plates  
Solution volume 5.8 L per aquarium 
Renewal of test solution continuously or in the naphthalene range-finding test, at 48 hours 
Test organisms lamprey ammocoetes  
Number of test treatments 5 test treatments for the definitive test; 4 treatments for the range-finding 


test  
Number of replicates per 
treatment 


4 replicates for the definitive tests; 1 replicate for the range-finding test  


Organisms per replicate 10 organisms per replicate in the definitive test; 5 organisms per replicate in 
the range-finding test 


Number of organisms per 
exposure concentration 


40 organisms per exposure concentration in the definitive tests; 5 organisms 
per exposure concentration in the range-finding test 


Test chamber cleaning none 
Feeding  none 
Aeration gentle aeration not to exceed 100 bubbles per minute  
Dilution water de-chlorinated municipal tap water with a hardness of 45 ± 9 mg/L spiked 
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Table 3-2.  Summary of Test Conditions for the 96-Hour Definitive Flow-Through 
Toxicity Tests with Lamprey Ammocoetes  


Parameter Condition or Regimen 
with the selected chemicals 


Test concentrations 5 test concentrations and a control or for the naphthalene range-finding test, 
4 concentrations and a control 


Endpoint survival 
Test acceptability 
criterion 


≥ 90% survival in the control  


3.3  ANALYTICAL METHODS FOR TOXICITY TEST WATER  
The nominal test solution concentrations used in each 96-hour definitive test and the 
range-finding test for naphthalene were confirmed by CAS. Test solution samples were 
collected daily during testing and shipped to CAS. At the initiation and termination of 
each test, all solution samples were also analyzed for particulate matter (i.e., TSS), TOC, 
and ammonia. CAS also completed these water quality tests. Samples were analyzed 
according to the methods presented in Table 3-3.  


Table 3-3.  Laboratory Methods for the Analysis of Toxicity Test 
Solution Samples 


Chemical 
Laboratory Method 


Sample Preparation Quantitative Analysis 
Coppera EPA 3005/CLP EPA 200.8 
Lindane EPA 3535 EPA 8081A 
Diazinon EPA 3520C EPA 8141A 
Aniline EPA 3520C EPA 8270C 
Pentachlorophenol EPA 8151M EPA 8151M 
Naphthalene EPA 5035 EPA 8260B 
Total suspended solids  na EPA 160.2 
Total organic carbon na EPA 415.1 
Ammonia na EPA 350.1 
a For copper, both filtered and unfiltered samples were analyzed. 
CLP – Contract Laboratory Program 
EPA – US Environmental Protection Agency 
na – not applicable 
Prior to the beginning of the Phase 2 lamprey ammocoete toxicity testing, a sample of the 
same lot of commercial sand used for holding in the Phase 1 toxicity testing was analyzed 
by CAS to verify that it was free of herbicides and pesticides. The sediment sample was 
analyzed according to the methods presented in Table 3-4.  
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Table 3-4.  Laboratory Methods for the Analysis of Holding 
Sediment 


Chemical 
Laboratory Method 


Sample Preparation Quantitative Analysis 
Organochlorine pesticides EPA 3541 EPA 8081A 
Chlorinated herbicides EPA 8151A EPA 8151A 


EPA – US Environmental Protection Agency\ 
Data validation was completed by EcoChem in Seattle, Washington. Data quality was 
acceptable and met the objectives of the lamprey toxicity study. EcoChem’s data 
validation report is provided in Appendix F. 


3.4  DEVIATIONS FROM THE FSP AND QAPP 
Two deviations from the FSP and QAPP occurred in all six definitive tests. The protocol 
specified that the tests should be conducted in constant darkness, except during 
monitoring activities, at which time the light intensity should be 50 to 75 ft-c. Because of 
the possibility that the specified light intensity could induce fright behavior in the 
ammocoetes, the light at the aquaria was reduced to an intensity level that ranged 
between 13.2 and 15.7 ft-c during monitoring activities. The protocol specifies that at the 
end of the test, all surviving control ammocoetes should be weighed and measured for 
length. Through a laboratory error, 10 ammocoetes (a subsample) were weighed and 
measured at the beginning of the test instead. This is a minor deviation and is without 
consequence for the interpretation of the study results. At the end of the lindane test, the 
diluter flows were not inspected; however, lindane concentrations and water quality data 
all confirmed the satisfactory performance of the diluter.  


Chemical analyses of all samples were completed as described in the Portland Harbor 
RI/FS Round 2 Quality Assurance Project Plan Addendum 7: Round 3 Chemical Analysis 
of Lamprey Ammocoete Toxicity Test Water (Integral 2006) and Portland Harbor RI/FS 
Round 3 Lamprey Toxicity Testing Quality Assurance Project Plan Addendum: Phase 2 
Lamprey Ammocoete Collection and Testing (Windward 2007a) with the following 
exceptions. Additional water volume was not collected at a frequency of 5% of the 
samples for chemistry laboratory quality control. When insufficient sample volume was 
received for duplicate or matrix spike analysis, the laboratory substituted the analysis of 
duplicate laboratory control samples. The highest concentration of diazinon sampled at 
day 3 and measured by CAS was three orders of magnitude lower than the nominal 
concentration. This deviation had little effect on the test because all ammocoetes in the 
highest concentration were dead by day 2. The measured concentration was omitted from 
the LC50 calculation. 
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4.0  TESTING RESULTS 
The test results for the definitive flow-through tests with the five chemicals tested in 
Phase 1 are presented in Section 4.1, and the test results from the toxicity tests conducted 
with naphthalene are presented in Section 4.2. 


4.1  DEFINITIVE FLOW-THROUGH TESTS 
This section presents the test results and water quality parameters documented during the 
definitive flow-through tests with the five chemicals tested in Phase 1. Temperature, 
dissolved oxygen, and pH were measured daily in all concentrations. Conductivity, 
hardness, and alkalinity were measured daily in the control and highest concentration. 


4.1.1  Copper 
The 96-hour definitive flow-through test with copper was initiated on September 14, 
2007, and terminated on September 18, 2007. The daily survival rates documented 
throughout the test and the nominal and mean measured chemical concentrations are 
presented in Table 4-1. The test met the acceptability criterion of ≥ 90% survival in the 
control. An LC50 value of 46 µg/L was calculated based on the survival data at test 
termination. The concentrations of copper measured throughout the test are presented in 
Table 4-2; water quality parameters are summarized in Table 4-3.  
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Table 4-1.  Daily Survival of Ammocoetes and Chemical Concentrations of Dissolved and Total 


Copper 
Concentration (µg/L) Number of Surviving Ammocoetes 


Percent 
Survival Nominal 


Dissolved 
Measured 


Mean ± SD 


Total 
Measured 


Mean ± SD 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours 
0 (control) 0.82 ± 0.63 0.75 ± 0.57 40 40 40 40 40 100 
12.5 13 ± 0.62 14 ± 0.20 40 40 40 40 40 100 
25 23 ± 1.1 24 ± 0.79 40 40 40 40 40 100 
50 43 ± 3.2 46 ± 1.9 40 40 40 40 23 57.5 
100 88 ± 9.0 95 ± 4.6 40 40 40 27 0 0 
200 164 ± 36 188 ± 16 40 40 40 4 0 0 


SD – standard deviation 
 


Table 4-2.   Dissolved and Total Copper Concentrations Throughout the Definitive Flow-Through Test 


Nominal 
Concentration 


(µg/L) 


Measured Concentration (µg/L) 
0 Hour 24 Hours 48 Hours  72 Hours 96 Hours 


Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total 
0 (control) 1.8 1.64 0.53a 0.51a 0.30 0.36 1.08 0.99 0.40 a 0.26 
12.5 12.9 13.9 12.3 13.5 12.5 13.5 13.9 13.9 12.9 13.7 
25 21.6 23.3 21.9 23.7 22.8 24.3 24.3 24.9 23.5 25.2 
50 38.4a 43.8 a 41.6 44.5 41.7 45.3 45.6 47.8 46.0 47.8 
100 82.2 89.6 77.4 93.9 87.1 92.8 96.0a 98.4a 98.6 101 
200 120 162 133 185 175 189 190 201 201 203 


a Average including a duplicate. 
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Table 4-3.  Water Quality Parameters During the Definitive Flow-


Through Test with Copper 
Parameter Unit Mean ± SD 


Temperature ºC 16.9 ± 0.2 
Dissolved oxygen mg/L 8.6 ± 0.5 
pH unitless 7.8 ± 0.4 
Conductivity µmhos/cm 102 ± 7 
Hardness mg/L as CaCO3 27 ± 1 
Alkalinity mg/L as CaCO3 18 ± 4 


C – centigrade  
CaCO3 – calcium carbonate 
SD – standard deviation 


4.1.2  Aniline 
The 96-hour definitive flow-through test with aniline was initiated on October 1, 2007, 
and terminated on October 5, 2007. The daily survival rate documented throughout the 
test and the nominal and mean measured chemical concentrations are presented in 
Table 4-4. The test met the acceptability criterion of ≥ 90% survival in the control. An 
LC50 value of 430 mg/L was calculated based on the survival data at test termination. 
The concentrations of aniline measured throughout the test are presented in Table 4-5; 
water quality parameters are summarized in Table 4-6.  


Table 4-4.  Daily Survival of Ammocoetes and Chemical Concentrations of Aniline 
Concentration (mg/L) Number of Surviving Ammocoetes 


Percent 
Survival Nominal 


Measured  
Mean ± SD 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours 


0 (control) 0.5 ± 0.7 40 40 40 40 40 100 
75 113 ± 16 40 40 40 40 40 100 
150 176 ± 23 40 40 40 40 40 100 
300 318 ± 25 40 40 40 37 30 75 
600 634 ± 85 40 40 36 13 7 17.5 
1,200 1,300 ± 187 40 0 0 0 0 0 


SD – standard deviation 
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Table 4-5.  Aniline Concentrations Throughout the Definitive Flow-Through 
Test 


Nominal 
Concentration 


(mg/L) 


Measured Concentration (µg/L) 


0 Hour 24 Hours 48 Hours 72 Hours 96 Hours 
0 (control) 1.8 0.4 0.2 0.3 0.1 
75 100 95 130 110 130 
150 200 200 160 170 150 
300 320 360 310 300 300 
600 730 710 580 620 530 
1,200 1,500 1,500 1,200 1,200 1,100 


 


Table 4-6.  Water Quality Parameters During the Definitive Flow-
Through Test with Aniline 


Parameter Unit Mean ± SD 
Temperature ºC 16.9 ± 0.4 
Dissolved oxygen mg/L 9.2 ± 0.2 
pH unitless 6.4 ± 0.2 
Conductivity µmhos/cm 98 ± 2 
Hardness mg/L as CaCO3 26 ± 1 
Alkalinity mg/L as CaCO3 21 ± 1  


C – centigrade  
CaCO3 – calcium carbonate 
SD – standard deviation 


4.1.3  Lindane 
The 96-hour definitive flow-through test with lindane was initiated on October 18, 2007, 
and terminated on October 22, 2007. The daily survival rate documented throughout the 
test and the nominal and mean measured chemical concentrations are presented in 
Table 4-7. The test met the acceptability criterion of ≥ 90% survival in the control. 
Because of low mortality, only an estimated LC50 of ≥ 2.68 mg/L could be derived. The 
concentrations of lindane measured throughout the test are presented in Table 4-8. The 
nominal concentrations were based on an initial estimate of the lindane saturation level at 
test temperature (approximately 8 mg/L). Numerous unvalidated direct measurements of 
lindane concentration in the Veith column eluates during the test, and in the mixing tank 
following a full 24-hour cessation of solution delivery to the diluter at the end of the test, 
suggested that the lindane water saturation level under test conditions was approximately 
5 mg/L. The measured concentrations were lower than the suggested saturation level 
(5 mg/L) because actual saturation of the mixing tank contents with lindane could not be 
fully achieved based on the limited recirculation rate through the Veith columns and the 
constant addition of make-up water to replace solution delivered to the diluter. Water 
quality parameters are summarized in Table 4-9.   
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Table 4-7.  Daily Survival of Ammocoetes and Chemical Concentrations of Lindane 
Concentration (mg/L) Number of Surviving Ammocoetes 


Percent 
Survival Nominal 


Measured 
Mean ± SD 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours 


0 (control) 0.05 ± 0.05 40 40 40 40 40 100 
0.5 0.21 ± 0.05  40 40 40 40 40 100 
1.0 0.28 ± 0.12 40 40 40 40 40 100 
2.0 0.56 ± 0.08 40 40 40 40 40 100 
4.0 1.15 ± 0.340 40 40 40 40 40 100 
8.0 2.68 ± 0.733 40 40 40 35 35 87.5 


SD – standard deviation 


 
Table 4-8.  Lindane Concentrations Throughout the Definitive Flow-


Through Test 
Nominal 


Concentration 
(µg/L) 


Measured Concentration (µg/L) 


0 Hour 24 Hours 48 Hours 72 Hours 96 Hours 
0 (control) 0.009 0.001 0.009 0.001 0.001 
0.5 0.15 0.17 0.26 0.25 0.22 
1.0 0.33 0.34 0.36 0.07 0.31 
2.0 0.67 0.44 0.56 0.57 0.58 
4.0 0.76 1.00 1.60 1.00 1.40 
8.0 2.50 2.70 3.60 3.00 1.60 


 


Table 4-9.  Water Quality Parameters During Definitive Flow-Through Test 
with Lindane 


Parameter Unit Mean ± SD 
Temperature ºC 17.3 ± 0.2 
Dissolved oxygen mg/L 8.9 ± 0.4 
pH unitless 6.9 ± 0.2 
Conductivity µmhos/cm 96 ± 4 
Hardness mg/L as CaCO3 26 ± 1 
Alkalinity mg/L as CaCO3 15 ± 1 


CaCO3 – calcium carbonate 
SD – standard deviation 


4.1.4  Pentachlorophenol 
The 96-hour definitive flow-through test with pentachlorophenol was initiated on 
December 16, 2007, and terminated on December 20, 2007. The daily survival rate 
documented throughout the test and the nominal and mean measured chemical 
concentrations are presented in Table 4-10. The test met the acceptability criterion of 
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≥ 90% survival in the control. An LC50 value of 31 µg/L was calculated based on the 
survival data at test termination. The concentrations of pentachlorophenol measured 
throughout the test are presented in Table 4-11; water quality parameters are summarized 
in Table 4-12.  


Table 4-10.  Daily Survival of Ammocoetes and Chemical Concentrations of 
Pentachlorophenol 


Concentration (µg/L) Number of Surviving Ammocoetes 
Percent 
Survival Nominal 


Measured 
Mean ± SD 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours 


0 (control) 0 ± 0.0 40 40 40 40 40 100 
12.5 17 ± 4 40 40 40 40 40 100 
25 30 ± 6 40 40 40 40 20 50 
50 56 ± 12 40 40 35 11 1 2.5 
100 110 ± 14 40 33 0 0 0 0 
200 230 ± 25 40 0 0 0 0 0 


SD – standard deviation 
 


Table 4-11.  Pentachlorophenol Concentrations Throughout the Definitive 
Flow-Through Test 


Nominal 
Concentration 


(µg/L) 


Measured Concentration (µg/L) 


0 Hour 24 Hours 48 Hours 72 Hours 96 Hours 
0 (control) 0 0 0 0 0 
12.5 22 20 15 14 16 
25 38 29 28 23 30 
50 73 50 50 45 55 
100 130 115 110 95 100 
200 250 260 230 210 200 


 


Table 4-12.  Water Quality Parameters During the Definitive 
Flow-Through Test with Pentachlorophenol 


Parameter Unit Mean ± SD 
Temperature ºC 17.0 ± 0.3 
Dissolved oxygen mg/L 9.9 ± 0.1 
pH unitless 6.6 ± 0.2 
Conductivity µmhos/cm 125 ± 2 
Hardness mg/L as CaCO3 30 ± 2 
Alkalinity mg/L as CaCO3 15 ± 1 


C – centigrade  
CaCO3 – calcium carbonate 
SD – standard deviation 
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4.1.5  Diazinon 
The 96-hour definitive flow-through test with diazinon was initiated on January 16, 2008, 
and terminated on January 20, 2008. The daily survival rate documented throughout the 
test and the nominal and mean measured chemical concentrations are presented in 
Table 4-13. The test met the acceptability criterion of ≥ 90% survival in the control. An 
LC50 value of 8.90 mg/L was calculated based on the survival data at test termination. 
The concentrations of diazinon measured throughout the test are presented in Table 4-14. 
Measured test concentrations were between 63 and 72% of nominal concentrations. The 
difference between nominal and measured concentrations was likely caused by the 
adsorption of diazinon to the walls and tubes of the mixing tank and the distribution 
system and incomplete solution of diazinon in the mixing tank. Water quality parameters 
are summarized in Table 4-15.  


Table 4-13.  Daily Survival of Ammocoetes and Chemical Concentrations of Diazinon 
Concentration (mg/L) Number of Surviving Ammocoetes 


Percent 
Survival Nominal 


Measured  
Mean ± SD 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours 


0 (control) 0.0 ± 0.0 40 40 40 40 40 100 
2.5 1.7 ± 0.1 40 40 40 40 40 100 
5 3.2 ± 0.2 40 40 40 40 40 100 
10 6.3 ± 0.5 40 40 40 40 39 97.5 
20 13 ± 2.8 40 40 40 20 1 2.5 
40 29 ± 7.7 40 40 0 0 0 0 


SD – standard deviation 
 


Table 4-14.  Diazinon Concentrations Throughout the Definitive Flow-
Through Test 


Nominal 
Concentration 


(mg/L) 


Measured Concentration (mg/L) 


0 Hour 24 Hours 48 Hours 72 Hours 96 Hours 
0 (control) 0.0 0.0 0.0 0.0 0.0 
2.5 1.5 1.7 1.7 1.8 1.7 
5 3.0 3.5 3.0 3.4 3.3 
10 5.5 6.4 6.4 6.6 6.7 
20 8.5 12 12 14 16 
40 23 27 25 0.04a 40 


a This concentration was omitted from the LC50 calculation. 
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Table 4-15.  Water Quality Parameters During Definitive Flow-Through Test 
with Diazinon 


Parameter Unit Mean ± SD 
Temperature ºC 16.9 ± 0.41 
Dissolved oxygen mg/L 9.8 ± 0.1 
pH unitless 7.3 ± 0.1 
Conductivity µmhos/cm 114 ± 6 
Hardness mg/L as CaCO3 30 ± 0 
Alkalinity mg/L as CaCO3 10 ± 1 


C – centigrade  
CaCO3 – calcium carbonate 
SD – standard deviation 


4.2  TOXICITY TESTS WITH NAPHTHALENE 
This section presents the test results and water quality parameters documented during the 
toxicity tests with naphthalene. Section 4.2.1 provides the results from the range-finding 
test, and Section 4.2.2 provides the results from the definitive flow-through test. 
Temperature, dissolved oxygen, and pH were measured daily in all concentrations. 
Conductivity, hardness, and alkalinity were measured daily in the control and highest 
concentration. 


4.2.1  Range-Finding Test 
The 96-hour static renewal range-finding test with naphthalene was initiated on 
October 30, 2007, and terminated on November 3, 2007. The daily survival rate 
documented throughout the test and the nominal and mean measured chemical 
concentrations are presented in Table 4-16. The test met the acceptability criterion of 
≥ 90% survival in the control. The concentrations of naphthalene measured throughout 
the test are presented in Table 4-17. Because naphthalene is very volatile, the nominal 
concentrations could not be achieved, as indicated by the measured concentrations. Water 
quality parameters are summarized in Table 4-18. 
 
Table 4-16.  Daily Survival of Ammocoetes and Chemical Concentrations of 


Naphthalene in the Range-Finding Test 
Concentration (mg/L) Number of Surviving Ammocoetes 


Percent 
Survival Nominal 


Measured  
Mean ± SD 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours 


0 (control) 0.00 ± 0.00 5 5 5 5 5 100 
0.03 0.03 ± 0.03 5 5 5 5 5 100 
0.3 0.14 ± 0.06 5 5 5 5 5 100 
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Table 4-16.  Daily Survival of Ammocoetes and Chemical Concentrations of 
Naphthalene in the Range-Finding Test 


Concentration (mg/L) Number of Surviving Ammocoetes 
Percent 
Survival Nominal 


Measured  
Mean ± SD 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours 


3.0 1.4 ± 0.64 5 5 5 5 5 100 
30 15± 4.8 5 5 5 4 2 40 


SD – standard deviation 
 


Table 4-17.  Chemical Concentrations of Naphthalene Throughout the Range-
Finding Test 


Nominal 
Concentration 


(mg/L) 


Measured Concentration (µg/L) 
0  


Hour 
24 


Hours 
48 Hours –  


Old Solution 
48 Hours –  


New Solution 
72 


Hours 
96 


Hours 
0 (control) 0.00 0.00 0.00 0.00 0.00 0.00 
0.03 0.10 0.02 0.02 0.02 0.02 0.02 
0.3 0.09 0.17 0.07 0.20 0.20 0.09 
3.0 1.1 2.1 0.63 2.0 1.9 0.89 
30 13 17 8.9 22 18 11 


 


Table 4-18.  Water Quality Parameters During Range-Finding Test with 
Naphthalene 


Parameter Unit Mean ± SD 
Temperature ºC 16.5 ± 0.3 
Dissolved oxygen mg/L 8.1 ± 0.3 
pH unitless 7.2 ± 0.1 
Conductivity µmhos/cm 93 ± 8 
Hardness mg/L as CaCO3 22 ± 1 
Alkalinity mg/L as CaCO3 12 ± 3 


C – centigrade  
CaCO3 – calcium carbonate 
SD – standard deviation 


4.2.2  Definitive Flow-Through Test 
The 96-hour definitive flow-through test with naphthalene was initiated on November 14, 
2007, and terminated on November 18, 2007. The daily survival rate documented 
throughout the test and the nominal and mean measured chemical concentrations are 
presented in Table 4-19. The test met the acceptability criterion of ≥ 90% survival in the 
control. Because of low mortality, only an estimated LC50 of ≥ 10.18 mg/L could be 
derived. The concentrations of naphthalene measured throughout the test are presented in 
Table 4-20. Because naphthalene is very volatile, the nominal concentrations could not 
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be achieved, as indicated by the measured concentrations. Water quality parameters are 
summarized in Table 4-21.   


Table 4-19.  Daily Survival of Ammocoetes and Chemical Concentrations of 
Naphthalene 


Concentration (mg/L) Number of Surviving Ammocoetes 
Percent 
Survival Nominal 


Measured  
Mean ± SD 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours 


0 (control) 0.04 ± 0.00 40 40 40 40 40 100 
1.25 0.70 ± 0.10 40 40 40 40 40 100 
2.5 1.2 ± 0.18 40 40 40 40 40 100 
5.0 2.6 ±0. 28 40 40 40 40 40 100 
10 5.3 ± 0.63 40 40 40 40 40 100 
20 10 ± 1.9 40 40 37 34 20 50 


SD – standard deviation 
 


Table 4-20.  Naphthalene Concentrations Throughout the Definitive Flow-
Through Test 


Nominal 
Concentration 


(mg/L) 


Measured Concentration (mg/L) 


0 Hour 24 Hours 48 Hours 72 Hours 96 Hours 
0 (control) 0.04 0.04 0.04 0.04 0.04 
1.25 0.63 0.81 0.81 0.69 0.58 
2.5 1.1 1.4 1.4 1.3 1.0 
5.0 2.4 2.9 2.9 2.7 2.3 
10 5.0 6.2 5.5 5.4 4.5 
20 7.4 12 12 10 9.5 


 
 
Table 4-21.  Water Quality Parameters During the Definitive Flow-Through 


Test with Naphthalene 
Parameter Unit Mean ± SD 


Temperature ºC 17.2 ± 0.4 
Dissolved oxygen mg/L 9.4 ± 0.2 
pH unitless 7.3 ± 0.2 
Conductivity µmhos/cm 109 ± 7 
Hardness mg/L as CaCO3 28 ±20 
Alkalinity mg/L as CaCO3 16 ± 1 


C – centigrade  
CaCO3 – calcium carbonate 
SD – standard deviation 
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5.0  CONCLUSIONS 
The lamprey toxicity study met the specific objectives presented in Section 1.1: establish a 
proper exposure system for the six flow-through definitive tests, perform a range-finding test 
with naphthalene, and perform one acceptable (i.e., passing the acceptability criterion) definitive 
flow-through test for the six chemicals. LC50s were derived for copper, aniline, 
pentachlorophenol, and diazinon. An LC50 could not be derived for either naphthalene or 
lindane because the mortality in the highest concentration was ≤ 50%. 
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